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Abstract 
A descriptive cross sectional hospital-based study; performed on 
children from birth to 18 years old who underwent diagnostic or therapeutic 
gastrointestinal endoscopy. It included a retrospective analysis of all the 
children who underwent upper gastrointestinal endoscopy (UGE), lower 
gastrointestinal endoscopy (LGE) or endoscopic retrograde 
cholangiopancreatography (ERCP) from the 1st of January 2000 to the 31st of 
May 2006. It also included a prospective part studying all the children who 
underwent the same procedures from the 1st of June to the 1st of December 
2006. The study was conducted in 2 endoscopy centers; one was in Soba 
University Hospital and the other was in Ibn Sina Specialized Hospital.  
The retrospective data retrieved were analyzed using structured data 
sheets. For the prospective part 2 sets of precoded questionnaires were used 
one for UGE and ERCP, the other for LGE. They included history and 
physical examination for 102 children; eighty-eight of them underwent (UGE) 
and 14 underwent (LGE). 
Upper gastrointestinal endoscopy was performed more common in 
both the prospective and the retrospective parts; accounting for 302 patients 
(64.2%) in the retrospective part and 88 patients (18.7%) in the prospective 
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part. The results revealed that UGE, LGE and ERCP in both the retrospective 
and the prospective parts were more common in males; the over all number of 
males being 265 patients (56.4%). The most common overall age group in 
both the retrospective and the prospective parts was children >10 years old 
who were 349 patients (74.3%).  
The most common indication for UGE in both the retrospective and 
the prospective parts was upper gastrointestinal bleeding; in 102 patients 
(44.9%) and in 23 patients (26.1%) respectively. The most common 
endoscopic finding in UGE both retrospectively and prospectively was 
oesophageal and/or junctional varices; in 117 patients (38.7%) and in 25 
patients (28.4%) respectively. The most common procedure performed in 
children who underwent UGE in the retrospective part was EVT accounting 
for 97 patients (74%). In contrast the most common procedure performed in 
the prospective part was small bowel biopsy done in 24 patients (44.4%).  
Children who underwent LGE in the retrospective part was 52 patients 
(11.1%), while in the prospective part they were 14 patients (3%).The most 
common indication for LGE retrospectively and prospectively was rectal 
bleeding in 26 patients (66.7%) and 4 patients (28.6%) respectively. Rectal 
polyps were the most common endoscopic finding seen in 15 patients 
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(28.8%) retrospectively, while prospectively the most common endoscopic 
finding was normal endoscopic findings in 5 patients (35.7%). The most 
common procedure performed in children who underwent LGE 
retrospectively and prospectively was polypectomy done in 7 patients (46.7%) 
and 4 patients (28.6%) respectively. 
Endoscopic retrograde cholangiopancreatography were done in 14 
patients (3%) of the total study sample. All were in the retrospective, none 
were done prospectively. Unlike what was found in UGE and LGE, ERCP 
was preformed mainly in >15 year old who were 8 patients (57.1%). The most 
common indication was obstructive jaundice found in 11 patients (91.7%), 
and the most common ERCP finding was common bile duct (CBD) stone in 
8 patients (57.1%). Unfortunately ERCP therapeutic procedures failed in 11 
patients (84.6%).    
The study documented that over the last 5 years there has been an 
increase in endoscopies done in children every year, except for ERCP which is 
becoming less performed. The main recommendations were that paediatric 
endoscopy is a safe procedure that needs to be more utilized where indicated. 
Training of paediatric endoscopists seems to be crucial to improve endoscopic 
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services presented for children. With the large number of children with PHT 
more research to identify its causes is needed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iiv 
 ﻣﺴﺘﺨﻠﺺ اﻻﻃﺮوﺣﺔ
  
دراﺳﺔ وﺻﻔﻴﺔ ﻧﻤﻮذﺟﻴﺔ اﺟﺮﻳﺖ ﺑﺎﻟﻤﺴﺘﺸﻔﻰ  ﻋﻠﻰ اﻃﻔﺎل ﺗﺘﺮاوح اﻋﻤﺎرهﻢ ﻣﻦ اﻟﻤѧﻴﻼد و ﺣﺘѧﻰ 
ﺗﻀﻤﻨﺖ اﻟﺪراﺳﺔ ﺟﺰء ﺧﺎص . ﻣﻤﻦ اﺟﺮى ﻟﻬﻢ ﻣﻨﻈﺎر ﺟﻬﺎز هﻀﻤﻰ ﺗﺸﺨﻴﺼﻰ  او ﻋﻼﺟﻰ .  ﻋﺎم 81
، ﺎز هﻀﻤﻰ ﺑﺎﻻﺣﺪاث اﻻﺳﺘﻌﺎدﻳﺔ ﺗﻢ ﻓﻴﻪ ﺗﺤﻠﻴﻞ ﺑﻴﺎﻧﺎت ﺟﻤﻴﻊ اﻻﻃﻔﺎل اﻟﺬﻳﻦ اﺟﺮى ﻟﻬﻢ ﻣﻨﻈﺎر اﻋﻠﻰ ﺟﻬ 
او ﻣﻨﻈﺎر اﺳﻔﻞ ﺟﻬﺎز هﻀﻤﻰ او ﺗѧﺼﻮﻳﺮ ﻗﻨѧﻮات ﻣﺮارﻳѧﺔ و ﺑﻨﻜﺮﻳѧﺎس ﻓѧﻰ اﻟﻔﺘѧﺮة ﻣѧﻦ اﻻول ﻣѧﻦ ﻳﻨѧﺎﻳﺮ 
آﻤﺎ اﺷﺘﻤﻠﺖ اﻟﺪراﺳѧﺔ ﻋﻠѧﻰ ﺟѧﺰء ﺧѧﺎص ﺑﺎﻻﺣѧﺪاث  . 6002 و ﺣﺘﻰ اﻟﺤﺎدى و اﻟﺜﻼﺛﻴﻦ ﻣﻦ ﻣﺎﻳﻮ 0002
 و ﺣﺘѧﻰ اﻟﻤﺴﺘﻘﺒﻠﻴﺔ اﺷﺘﻤﻠﺖ ﻋﻠﻰ ﺟﻤﻴﻊ اﻻﻃﻔﺎل اﻟѧﺬﻳﻦ اﺟѧﺮى ﻟﻬѧﻢ ﻣﻨﻈѧﺎر هѧﻀﻤﻰ ﻣѧﻦ اﻻول ﻣѧﻦ ﻳﻮﻧﻴѧﻮ 
اﺣѧﺪهﻤﺎ ﻓѧﻰ ﻣﺴﺘѧﺸﻔﻰ ﺳѧﻮﺑﺎ اﻟﺠѧﺎﻣﻌﻰ و ، اﺟﺮﻳѧﺖ اﻟﺪراﺳѧﺔ ﻓѧﻰ ﻣﺮآѧﺰﻳﻦ  . 6002اﻻول ﻣѧﻦ دﻳѧﺴﻤﺒﺮ 
  .اﻵﺧﺮ ﻓﻰ ﻣﺴﺘﺸﻔﻰ اﺑﻦ ﺳﻴﻨﺎ اﻟﺘﺨﺼﺼﻰ 
اﺟﺮى اﻟﺠﺰء اﻟﻤﺴﺘﺘﻘﺒﻠﻰ ﺑﺎﺳﺘﺨﺪام اﺳﺘﺒﻴﺎﻧﻴﻦ اﺣﺪهﻤﺎ ﻟﻤﻨﻈﺎر اﻋﻠﻰ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ و ﺗѧﺼﻮﻳﺮ 
ﺗѧﻀﻤﻨﺖ اﻻﺳѧﺘﺒﻴﺎﻧﺎت  .  اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ و اﻵﺧѧﺮ ﻟﻤﻨﻈѧﺎر اﺳѧﻔﻞ، اﻟﻘﻨѧﻮات اﻟѧﺼﻔﺮاوﻳﺔ و اﻟﺒﻨﻜﺮﻳѧﺎس 
ﺛﻤﺎﻧﻴѧﺔ و ﺛﻤѧﺎﻧﻮن ﻃﻔѧﻼ ﻣѧﻨﻬﻢ ،  ﻃﻔѧﻼ 201اﻟﺘѧﺎرﻳﺦ اﻟﻤﺮﺿѧﻰ و اﻟﻜѧﺸﻒ اﻟѧﺴﺮﻳﺮى ﻟﻶﻃﻔѧﺎل و ﻋѧﺪدهﻢ 
  . ﻃﻔﻼ اﺟﺮى ﻟﻬﻢ ﻣﻨﻈﺎر اﺳﻔﻞ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ 41اﺟﺮى ﻟﻬﻢ ﻣﻨﻈﺎر اﻋﻠﻰ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ و 
آѧﺎن ، ﻋﻠѧﻰ اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ اﺟﺮى ﻻﻏﻠﺐ اﻻﻃﻔﺎل اﻟﺠﺰﺋﻴﻦ اﻻﺳﺘﻌﺎدى و اﻟﻤﺴﺘﻘﺒﻠﻰ ﻣﻨﻈﺎر ا 
اﻇﻬﺮت اﻟﻨﺘﺎﺋﺞ ان ﻣﻨﻈѧﺎر . ﻋﻠﻰ اﻟﺘﻮاﻟﻰ  % 7.81 ﻣﺮﻳﻀﺎ 88و % 2.46 ﻣﺮﻳﻀﺎ 203ﻋﺪد اﻻﻃﻔﺎل 
ﻣﻨﻈﺎر اﺳﻔﻞ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ و ﺗﺼﻮﻳﺮ اﻟﻘﻨﻮات اﻟﺼﻔﺮاوﻳﺔ و اﻟﺒﻨﻜﺮﻳﺎس ﻓﻰ ، اﻋﻠﻰ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ 
  ﻣﺮﻳѧﻀﺎ 562ﻋѧﺪد اﻟѧﺬآﻮر اﻟﻜﻠѧﻰ آѧﺎن ، اﻟﺠﺰﺋﻴﻦ  اﻻﺳﺘﻌﺎدى و اﻟﻤﺴﺘﻘﺒﻠﻰ آﺎن اآﺜﺮ ﺣﺪوﺛﺎ ﻓﻰ اﻟﺬآﻮر 
 943آﺎن ﻋﺪدهﻢ اﻟﻜﻠѧﻰ ، اﻟﻔﺌﺔ اﻟﻌﻤﺮﻳﺔ اﻻآﺜﺮ ﺷﻴﻮﻋﺎ آﺎﻧﺖ اﻻﻃﻔﺎل ﻓﻮق ﺳﻦ اﻟﻌﺎﺷﺮة  % ( . 4.65) 
   %( .3.47) ﻣﺮﻳﻀﺎ 
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آﺎن اآﺜﺮ اﻟﻤﺆﺷﺮات ﺣﺪوﺛﺎ ﻟﻤﻨﻈﺎر اﻋﻠﻰ اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ ﻓѧﻰ اﻟﺠѧﺰﺋﻴﻦ اﻻﺳѧﺘﻌﺎدى  و اﻟﻤѧﺴﺘﻘﺒﻠﻰ هѧﻮ 
. ﻋﻠѧﻰ اﻟﺘѧﻮاﻟﻰ  % ( 1.62) ﻣﺮﻳѧﻀﺎ  32و  % ( 9.44)ﻀﺎ  ﻣﺮﻳѧ 201ﻓѧﻰ ، اﻟﻨﺰﻳﻒ اﻟﻤﻌﻮى اﻟﻌﻠѧﻮى 
آﺎﻧﺖ اآﺜﺮ ﻧﺘﺎﺋﺞ ﻣﻨﻈﺎر اﻋﻠﻰ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ ﺷﻴﻮﻋﺎ  ﻓﻰ اﻟﺠﺰﺋﻴﻦ اﻻﺳﺘﻌﺎدى و اﻟﻤﺴﺘﻘﺒﻠﻰ هﻰ دواﻟﻰ 
 52و ﻓѧѧﻰ %( 7.83) ﻣﺮﻳѧѧﻀﺎ 711اﻟﻤﺮﺋѧѧﻰ اﻟﻤѧѧﺼﺤﻮﺑﺔ او ﻏﻴѧѧﺮ اﻟﻤѧѧﺼﺤﻮﺑﺔ ﺑﺎﻟѧѧﺪواﻟﻰ اﻻﻟﺘﺤﺎﻣﻴѧѧﺔ ﻓѧѧﻰ 
  .ﻋﻠﻰ اﻟﺘﻮاﻟﻰ %( 4.82)ﻣﺮﻳﻀﺎ 
ﺟѧﺮاءات اﻟﺘѧﻰ ﺗѧﻢ اﺗﺨﺎهѧﺎ ﺧѧﻼل اﻟﻜѧﺸﻒ ﺑﻤﻨﻈѧﺎر اﻋﻠѧﻰ اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ ﻓѧﻰ اﻟﺠѧﺰء اآﺜѧﺮ اﻻ
ﻋﻠﻰ ﺧﻼف ﻣﺎ وﺟﺪ ﻓѧﻰ اﻟﺠѧﺰء اﻟﻤѧﺴﺘﻘﺒﻠﻰ ﺣﻴѧﺚ آѧﺎن اآﺜѧﺮ .  اﻻﺳﺘﻌﺎدى آﺎن ﻋﻼج اﻟﺪواﻟﻰ ﺑﺎﻟﻤﻨﺎﻇﻴﺮ 
   %( .4.44) ﻣﺮﻳﻀﺎ 42اﻻﺟﺮاءات ﺷﻴﻮﻋﺎ هﻮ اﺧﺬ ﻋﻴﻨﺔ ﺣﻴﺔ ﻣﻦ اﻻﻣﻌﺎء اﻟﺪﻗﻴﻘﺔ و اﻟﺘﺮ اﺟﺮﻳﺖ ﻓﻰ 
 25ﺎل  اﻟѧﺬﻳﻦ اﺟѧﺮى ﻟﻬѧﻢ اﺳѧﻔﻞ اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ ﻓѧﻰ اﻟﺠѧﺰء اﻻﺳѧﺘﻌﺎدى هѧﻮ آѧﺎن ﻋѧﺪد اﻻﻃﻔѧ
آѧﺎن اآﺜѧﺮ اﻟﻤﺆﺷѧﺮات %( .3) ﻣﺮﻳѧﻀﺎ 41ﺑﻴﻨﻤﺎ اﺟﺮى ﻓﻰ اﻟﺠﺰء اﻟﻤѧﺴﺘﻘﺒﻠﻰ ﻓѧﻰ %( 1.11) ﻣﺮﻳﻀﺎ  
 ﻣﺮﻳѧѧﻀﺎ 62ﺣѧѧﺪوﺛﺎ ﻟﻤﻨﻈѧѧﺎر اﺳѧѧﻔﻞ اﻟﺠﻬѧѧﺎز اﻟﻬѧѧﻀﻤﻰ اﺳѧѧﺘﻌﺎدﻳﺎ و ﻣѧѧﺴﺘﻘﺒﻠﻴﺎ هѧѧﻮ ﻧﺰﻳѧѧﻒ اﻟﻤѧѧﺴﺘﻘﻴﻢ ﻓѧѧﻰ 
  .ﻟﺘﻮاﻟﻰ ﻋﻠﻰ ا%( 6.82) ﻣﺮﺿﻰ 4و %( 7.66)
ﻟﺤﻤﻴѧѧﺎت اﻟﻤѧѧﺴﺘﻘﻴﻢ آﺎﻧѧѧﺖ اآﺜѧѧﺮ ﻧﺘѧѧﺎﺋﺞ ﻣﻨﻈѧѧﺎر اﺳѧѧﻔﻞ اﻟﺠﻬѧѧﺎز اﻟﻬѧѧﻀﻤﻰ ﺣѧѧﺪوﺛﺎ و اﻟﺘѧѧﻰ وﺟѧѧﺪت 
آﺎﻧѧﺖ اآﺜѧﺮ %( . 7.53) ﻣﺮﺿѧﻰ 5ﺑﻴﻨﻤѧﺎ وﺟѧﺪت ﻣѧﺴﺘﻘﺒﻠﻴﺎ ﻓѧﻰ ، %( 8.82) ﻣѧﺮﻳﺾ 51اﺳﺘﻌﺎدﻳﺎ ﻓѧﻰ 
اﻻﺟѧﺮاءات اﻟﺘѧﻰ ﺗѧѧﻢ اﺗﺨﺎذهѧﺎ اﺛﻨѧѧﺎء اﻟﻜѧﺸﻒ ﺑﻤﻨﻈѧﺎر اﺳѧﻔﻞ اﻟﺠﻬѧѧﺎز اﻟﻬѧﻀﻤﻰ اﺳѧѧﺘﻌﺎدي و ﻣѧﺴﺘﻘﺒﻠﻴﺎ هѧѧﻮ 
  .ﻋﻠﻰ اﻟﺘﻮاﻟﻰ %( 6.82)  ﻣﺮﺿﻰ 4و  %( 7.64) ﻣﺮﺿﻰ 7ل اﻟﻠﺤﻤﻴﺎت اﻟﺬى اﺟﺮى ﻓﻰ اﺳﺘﺌﺼﺎ
ﻣﻦ ﻣﺠﻤﻮع اﻟﻤﺮﺿﻰ %( 3) ﻣﺮﻳﻀﺎ 41اﺟﺮى ﺗﺼﻮﻳﺮ اﻟﻘﻨﻮات اﻟﺼﻔﺮاوﻳﺔ و اﻟﺒﻨﻜﺮﻳﺎس ﻓﻰ 
، آﺎن ﺟﻤﻴﻊ هﺆﻻء اﻻﻃﻔﺎل ﻓѧﻰ اﻟﺠѧﺰء اﻻﺳѧﺘﻌﺎدى . اﻟﺬﻳﻦ اﺟﺮى ﻟﻬﻢ اﻟﻜﺸﻒ ﺑﻤﻨﻈﺎر اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ 
ﻋﻠѧﻰ .  ﻣﻨѧﺎﻇﻴﺮ اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ ﻻى ﻣѧﻦ اﻻﻃﻔѧﺎل ﻓѧﻰ اﻟﺠѧﺰء اﻟﻤѧﺴﺘﻘﺒﻠﻰ  و ﻟﻢ ﻳﺠѧﺮى هѧﺬا اﻟﻨѧﻮع ﻣѧﻦ 
آѧﺎن اﻏﻠѧﺐ اﻻﻃﻔѧﺎل ﻣﻤѧﻦ ، ﺧﻼف ﻣﺎ وﺟﺪ ﻓﻰ ﻣﻨﻈﺎر اﻋﻠﻰ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ و اﺳﻔﻞ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ 
xi 
 8 ﻋѧѧﺎم و آѧѧﺎن ﻋѧѧﺪدهﻢ 51اﺟѧѧﺮى ﻟﻬѧѧﻢ  ﺗѧѧﺼﻮﻳﺮ اﻟﻘﻨѧѧﻮات  اﻟѧѧﺼﻔﺮاوﻳﺔ و اﻟﺒﻨﻜﺮﻳѧѧﺎس  اﻋﻤѧѧﺎرهﻢ ﻓѧѧﻮق 
آﺎن اآﺜﺮ اﻟﻨﺘﺎﺋﺞ ﺷѧﻴﻮﻋﺎ هѧﻮ . ﺷﺮات ﺣﺪوﺛﺎ هﻮ اﻟﻴﺮﻗﺎن اﻻﻧﺴﺪادى آﺎن اآﺜﺮ اﻟﻤﺆ %(  1.75)ﻣﺮﺿﻰ  
. و اآﺜѧﺮ اﻻﺟѧﺮاءات اﻟﺘѧﻰ ﺗѧﻢ اﺗﺨﺎذهѧﺎ آѧﺎن اﺳѧﺘﺨﺮا ج  هѧﺬﻩ اﻟﺤѧﺼﺎوى . ﺣѧﺼﺎوى اﻟﻘﻨѧﺎة اﻟѧﺼﻔﺮاوﻳﺔ 
   %(6.48) ﻣﺮﻳﺾ 11اﺟﺮاءات اﺳﺘﺨﺮاج اﻟﺤﺼﺎوى ﻟﻢ ﺗﻨﺠﺢ ﻓﻰ 
ﻇﻴﺮ زﻳѧﺎدة ﻓѧﻰ اﺟѧﺮاء ﻣﻨѧﺎ ﻘﺔ آﺎﻧѧﺖ هﻨﺎﻟѧﻚ اﺛﺒﺘﺖ هﺬﻩ اﻟﺪراﺳﺔ اﻧѧﻪ ﺧѧﻼل اﻟﺨﻤѧﺲ ﺳѧﻨﻮات اﻟѧﺴﺎﺑ 
ﻨѧﺎﻇﻴﺮ ﺑﺄﺳѧﺘﺜﻨﺎء ﺗѧﺼﻮﻳﺮ اﻟﻘﻨѧﻮات اﻟѧﺼﻔﺮاوﻳﺔ و اﻟﺒﻨﻜﺮﻳѧﺎس ﺑﺎﻟﻤ، اﻟﺠﻬѧﺎز اﻟﻬѧﻀﻤﻰ ﻓѧﻰ اﻻﻃﻔѧﺎل ﺳѧﻨﻮﻳﺎ 
آﺎﻧѧﺖ اﻟﺘﻮﺻѧﻴﺎت اﻟﺮﺋﻴѧﺴﻴﺔ ﺑѧﺄن اﺳѧﺘﺨﺪام ْ.واﻟﺘﻲ ﻗﻠﺖ ﻧﺴﺒﺔ إﺟﺮاءهﺎ ﻋﻠﻲ ﻣﺮ اﻟﺴﻨﻮات اﻟﺨﻤﺲ اﻟﻤﺎﺿْﻴﻪ 
آﻤﺎ ﻇﻬﺮت اهﻤﻴѧﺔ ﺗѧﺪرﻳﺐ . ﺼﻮرة اآﺜﺮ اﻟﻤﻨﻈﺎر ﻟﻶﻃﻔﺎل هﻮ اﺟﺮاء ﺁﻣﻦ و ﻳﺤﺘﺎج اﻟﻰ ان ﻳﺴﺘﻔﺎد ﻣﻨﻪ ﺑ 
آﻤﺎ أﻇﻬѧﺮت هѧﺬﻩ اﻟﺪراﺳѧﻪ اهﻤﻴѧﺔ إﺟѧﺮاء . اﺧﺼﺎﺋﻰ اﻻﻃﻔﺎل ﻓﻰ ﺗﺨﺼﺺ اﻟﺠﻬﺎز اﻟﻬﻀﻤﻰ و اﻟﻤﻨﺎﻇﻴﺮ 
  .ﺑﺤﻮث ﻟﻤﻌﺮﻓﺔ اﺳﺒﺎب إرﺗﻔﺎع ﺿﻐﻂ اﻟﻮرﻳﺪ اﻟﺒﺎﺑﻲ ﻓﻲ اﻻﻃﻔﺎل
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1. INTRODUCTION AND LITRATURE REVIEW 
 
1.1 Historical Overview:  
By the beginning of the 20th century there was an acceleration of 
the development of medical specialties and a wider appreciation of their 
value. The concept of organ-specific subspecialists such as 
gastroenterologists had become established at the end of the 19th century. 
However, the paediatric organ subspecialties only began to emerge in the 
1960s. (1) 
The profound impact that many chronic GIT diseases have upon 
growth and onset of puberty, in addition to the unique GI conditions that 
specifically affect children demonstrate the need for subspecialists trained 
to deal with these diseases in children. The development of the small 
intestinal biopsy was of particular importance in the establishment of 
paediatric gastroenterology. In 1957 Margot Shiner made the first report 
of a small intestinal biopsy in a child with coeliac disease. (1) 
Endoscopy, a word derived from the Greek endo (within), and 
scope (view), began with Hippocrates (460-375 BC), who made reference 
to a rectal speculum using a natural light source. (2) 
The first gastroscope was a rigid instrument with a high rate of 
perforations. In 1928, Wolf and Schindler devised a semi-flexible 
instrument. In 1958, Hirshowitz et. al. demonstrated the prototype 
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fibergastroscope, which was flexible, allowed better visualization, and 
had an outside cold light source. However, it was a side viewing 
instrument requiring blind introduction.   In the late 60s,   forward viewing 
fiberoptic endoscopes were designed and allowed complete   visualization 
of the oesophagus and easy entry into the duodenum. Paediatric 
endoscopes then appeared allowing easier and more comfortable 
passage.(2) 
In 1970, Oi and co-workers reported their ampullary canulation of 
the biliary and pancreatic ducts. Oesophageal, pyloric, biliary, and 
pancreatic stenting for benign as well as malignant lesions added other 
dimensions to therapeutic endoscopy. (2) 
In the early 90s videoscopes were available, allowing images to be 
conveyed to a TV monitor. New modalities for studying the mucosa, such 
as magnification endoscopy, light-induced fluorescence, and optical 
coherence tomography are being developed. (2) 
1.2 Recent developments in gastrointestinal endoscopy:  
1.2.1. Wireless capsule endoscopy:  
As enteroscopy (small bowel endoscopy) is an uncomfortable 
procedure, and radiological studies can miss important lesions in this area 
such as angiodysplasia, a video telemetry capsule was developed. (3) The 
main indications for capsule endoscopy are unexplained GI bleeding with 
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normal appearance on endoscopy and colonoscopy, diagnosis of small 
bowl disease e.g., Crohn’s disease, and assessment of small bowel 
involvement in children with polyp syndromes e.g., Peutz-Jaghers 
syndrome. (4)  Unfotunately, the capsule is unable to take biopsy samples 
or conduct any therapeutic procedure. (3)   
1.2.2. Virtual colonoscopy:  
      Colonoscopy is the most accurate method of imaging the lower GI T. 
However, it is   uncomfortable and requires intravenous sedation. Virtual 
colonoscopy or computed tomographic colonoscopy may overcome many 
of the limitations of endoscopic colonoscopy. However,   if abnormalities 
are found colonoscopy is needed for a biopsy. (4) 
1.2.3. Endoscopic surgical Procedures:  
Percutaneous gastrostomy, jejunostomy, caecostomy, variceal ligation, 
polyp removal, and endoscopic retrograde cholangiopancreatography 
(ERCP) are well-established surgical procedures in paediatric endoscopy. 
More recently, this surgical role has expanded: 
• Endoscopic anti-reflux procedures. 
• Endosonographic guided surgical procedures, e.g. endoscopic 
appendicectomy. 
• Endoscopic mucosal resection for mucosal and submucosal GI 
tumours, including large sessile polyps. (3) 
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• Endoscopic procedures performed with U/S guidance:  
-    Pancreatic cyst drainage. 
- Gastrojejunal anastomosis. 
-    Choledochogastric or choledochojejunal drainage. (3) 
1.2.4. Endoscopic Ultrasonography (EUS):  
It is being evaluated for assessment of the anal sphincter in 
children with constipation or continence problems, and for evaluation of 
enteric duplications. (5) 
1.3 Indications for Upper Gastrointestinal Endoscopy: 
The North American Society for Pediatric Gastroenterology and 
Nutrition (NASPGN) has classified the indications of gastrointestinal 
endoscopy as follows:   
1.3.1. Diagnostic upper endoscopy with biopsy-Generally 
indicated in:  
• Active, persistent, or recurrent GI bleeding to distinguish between 
variceal and nonvariceal bleeding. 
• Dysphagia, odynophagia, persistent refusal to eat, or persistent chest 
pain. 
• Upper abdominal pain and/or discomfort with signs or symptoms 
suggesting serious organic disease (e.g., weight loss, anorexia, 
anemia), associated with significant morbidity (e.g., prolonged school 
 5
absenteeism, hospitalization, limitation of usual activities), or from 
pain or discomfort that persists despite a course of therapy for 
suspected acid peptic disease. 
• Persistent vomiting of unknown cause, when sampling of oesophageal, 
gastric, or jejunal tissue or fluid is indicated. 
• For clarification of imaging studies of the upper gastrointestinal tract. 
• Known or suspected ingestion of a caustic material. 
• Unexplained iron deficiency anemia. 
1.3.2. Diagnostic upper endoscopy-Generally not indicated in:  
• Uncomplicated Gastroesophageal reflux. 
• Uncomplicated functional abdominal pain. 
• X-ray findings of uncomplicated gastrooesophageal reflux, congenital 
hypertrophic pyloric stenosis, or isolated pylorospasm. 
1.3.3. Diagnostic upper endoscopy-contraindicated in:  
Upper endoscopy is contra indicated for perforated viscus.    
1.3.4. Sequential or periodic diagnostic upper endoscopy and 
biopsy- Generally indicated in:  
• Periodic surveillance for proven Barrett’s oesophagus. 
• Follow-up of selected ulcers or mucosal abnormality if it is likely to 
alter clinical management. 
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• Follow-up for adequacy of prior sclerotherapy or other variceal 
treatment (e.g., banding, shunting).  
• Surveillance for gastric or duodenal polyps in the polyposis 
syndromes. 
• Surveillance for rejection or other complications following intestinal 
transplantation. 
1.3.5. Sequential for periodic diagnostic upper endoscopy-
Generally not indicated in:   
Sequential or periodic diagnostic upper endoscopy is generally not 
indicated for surveillance of healed benign disease.  
1.3.6. Therapeutic upper endoscopy-Generally indicated in:  
• Removal of selected polypoid lesions. 
• Sclerotherapy or banding of oesophageal varices during or following a 
bleeding episode. 
• Dilation. 
• Placement of feeding tubes (percutaneous endoscopic gastrostomy, 
transpyloric). 
• Oesophageal or sharp, foreign bodies, or objects retained in the 
stomach generally longer than 2-4 weeks or temporally related to 
symptoms (e.g., vomiting, pain); or for button batteries, either 
 7
emergently, if the battery is lodged in the oesophagus, or when the 
battery has not passed beyond the pylorus after an appropriate time. 
1.3.7. Therapeutic upper endoscopy-Generally not indicated in:  
It is generally not indicated for sclerotherapy or banding of 
oesophageal varices prior to the first documented variceal bleeding. 
1.4 Indications for Lower Gastrointestinal Endoscopy:  
1.4.1. Diagnostic colonoscopy and biopsy-Generally indicated in:  
• Unexplained iron deficiency anaemia. 
• Evaluation of unexplained gastrointestinal bleeding such as malaena 
of unknown origin or haematochezia. 
• Clinically significant diarrhoea of unexplained origin. 
• Evaluation of inflammatory bowel disease. 
• Evaluation of an abnormality in radiographic imaging which is likely 
to be significant (e.g., filling defect, stricture). 
• Intraoperative identification of a lesion that is not apparent at surgery. 
• Evaluation of patients for sexually transmitted diseases or rectal 
trauma (sigmoidoscopy only). 
• To obtain ileal or colonic tissue for diagnosis. 
1.4.2. Diagnostic colonoscopy-Generally not indicated in:  
• Acute self-limited diarrhoea. 
• Gastrointestinal bleeding with demonstrable upper GI cause. 
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• Chronic stable irritable bowel syndrome or chronic non-specific 
abdominal pain unassociated with significant morbidity. 
• Constipation or encopresis or inflammatory bowel disease responding 
to therapy. 
1.4.3. Sequential or periodic diagnostic colonoscopy and biopsy-
Generally indicated in:  
• Surveillance for dysplasia or malignancy. 
• Patients with increased risk of colonic malignancy (e.g., after 
ureterosigmoidostomy, polyposis syndromes). 
• Surveillance for rejection or other complications following intestinal 
transplantation. 
1.4.4. Diagnostic colonoscopy-Contraindicated in:  
Fulminant colitis, toxic mega colon, suspected perforated viscus, or 
recent intestinal resection.   
1.4.5. Therapeutic colonoscopy-Generally indicated:  
• Polypectomy. 
• Dilation of stenotic lesions. 
• Treatment of bleeding vascular anomalies, ulcerations, or a 
polypectomy site. 
• Reduction of sigmoid volvulus. 
• Removal of a foreign body. (6) 
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1.5 Studies on endoscopy experiences in children: 
A retrospective study was done in Sendai, Japan. The aim was to 
evaluate the safety and usefulness of diagnostic and therapeutic 
endoscopy in children, and to evaluate the choice of the pre-endoscopic 
medications used. A total of 534 upper gastrointestinal endoscopies 
(UGE) done on 370 children were reviewed. Side effects were 
demonstrated in only 0.2%, as perioral cyanosis during the procedure. 
Topical pharyngeal anesthaesia was used for school-age children > 7 
years of age, general anesthaesia (GA) for neonates, and intravenous 
sedation for infants and younger children. Endoscopic diagnoses were 
reached in 70.8%. The most common diagnosis was gastritis (136), 
followed by peptic ulcer (75), duodenitis (29), and oesophagitis (20). (7) 
A retrospective study was done in Katmandu, Nepal from 2003-
2004. The aim was to evaluate the efficacy and safety of UGE in 
paediatric patients performed in an adult suite. The age group was up to 
15 years. Five hundred and nineteen endoscopies were performed, 6% of 
them were < 15years of age. The main indications were recurrent 
abdominal pain in 84%, repeated vomiting in 10%, dysphagia in 3%, and 
haematemesis in 3%. The diagnostic outcome in these children was 
normal in 62%, or showed gastritis in 16%, duodenal ulcer in 13%, reflux 
oesophagitis in 3%, hiatus hernia in 3%, and bile reflux in 3%. (8) 
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A one-year study of 49 UGE in infants < 25 months of age was 
done, to evaluate the safety of UGE in infants. Indications included upper 
GI haemorrhage and obstruction, and evaluation for oesophagitis 
secondary to Gastroesophageal reflux (GOR), which was most common. 
Procedures were performed without sedation in 45%, including 87% of 
infants < 3 months of age; and were well tolerated. General anaesthesia 
(GA)  was used on only 3 occasions. A thorough examination was always 
possible, and biopsies were taken whenever indicated. Only 1 
complication, transient bradycardia, occurred in a critically ill infant. 
UGE was found to be a safe and effective diagnostic procedure in infants, 
and can often be performed with little or no sedation. (9) 
A study was done from 1975 - 1987 in Hong Kong, China.  It included 
553 UGE performed on 382 children. Indications included abdominal 
pain (180), reassessment of known disease (149), upper GI bleeding (99), 
foreign body ingestion (77), vomiting (14), dysphagia (10), and 
miscellaneous (24). Findings were chronic peptic ulcer disease (PUD) 
(47), gastritis/duodenitis (63), healing disease (92), non-healing disease 
(22), recurrent disease (32), foreign body impaction (22), oesophageal 
stricture (9), esophagitis (7), varices (7), mass (6 [3 polyp, 1 lymphoma, 1 
fungus ball, 1 inflammation]), normal (209), and miscellaneous (37). 
Endoscopic diagnosis was uniformly correct except on 2 occasions, when 
the presence of recurrent tracheo-oesophageal fistula in small infants was 
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missed due to use of an inadequate instrument. A pathologic lesion was 
likely to be identifiable in GI bleeding (84.8%). Endoscopic surveillance 
for progress of known disease was found to be valuable, particularly in 
PUD management. The recent practice of routine antral biopsy in children 
with severe "non-specific abdominal pain" enabled 4 cases of C. pylori 
colonization to be diagnosed. Therapeutic endoscopy was done in 61 
occasions: injection sclerotherapy (32), foreign body removal (20), 
polypectomy (3), and stricture dilatation (6). There was no morbidity or 
mortality in the entire series. (10) 
A study was done to evaluate the indications of colonoscopy and 
the diagnostic accuracy and efficacy of treatment of the procedure in 
young patients aged < 18 years in Barcelona, Spain. 5,400 procedures 
were done over 11 years, 112 were performed in patients aged < 18 years, 
37.6 % of which were performed in children < 10 years. In this group GA 
was employed without complications. The most frequent indication of 
colonoscopy was rectal bleeding in 62.5 %. Assessment of graft versus 
host disease in patients submitted to bone marrow transplantation was the 
second indication (11 %), followed by study of chronic anaemia in 4.2% 
and assessment of chronic inflammatory bowel disease (IBD) in 4.2 %. 
Diagnostic accuracy reached 93.75%. In 6 % of cases the examination 
was considered unsatisfactory because of inadequate bowel preparation. 
Normal colon was found in 29.6 %. Polyps were found in 21.2 %. 
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Polypectomy was performed in all indicated cases. One patient with 
multiple polyposis was submitted to surgery. (11) 
Twenty-eight infants were studied over a two-year period in 
Odense, Denmark to evaluate indications, endoscopic findings, histology, 
and complications of GI endoscopy. Eighteen underwent UGE, 6 lower 
gastrointestinal endoscopy (LGE), and 4 both procedures. The most 
common indication (10/22) for UGE was vomiting and suspicion of 
GORD. Indications for LGE were rectal bleeding in 6 patients and 
intractable diarrhoea in 4 patients. There were no complications. Overall, 
there were endoscopic abnormalities in 82% and histological 
abnormalities in 75% of the infants. The diagnostic findings included rare 
disorders, such as eosinophilic gastroenteritis, microvillous inclusion 
disease, and chylomicron retention disease. (12)  
Eighty colonoscopies were performed in 72 children in 
Chandigarh, India. The indications were rectal bleeding (83.3%), 
prolonged colitis (14.0%) and colonic obstruction (2.7%). Total bowel 
wash with normal saline was very good for colonic preparation in 
majority of the cases. The procedure was performed under sedation with 
IV Diazepam and Pentazocine. Juvenile polyps were the commonest 
lesions (69.4%). Diagnoses of idiopathic ulcerative colitis (5.5%), acute 
colitis (4.2%), tuberculous colitis (2.7%), amoebic colitis (1.3%) and 
allergic colitis (1.3%) were made. Tuberculous hypertrophic lesion and 
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tuberculous stricture was seen in 1 case each. The commonest site of 
juvenile polyps was rectosigmoid region. 90% of them were single, 8% 
had polyps ranging from 2 - 4 in number and 1 child (2%) had juvenile 
polyposis coli. Successful colonoscopic removal of polyps with 
polypectomy snare was possible in 96% of cases. No complications were 
observed. Colonoscopy was found to be a safe diagnostic and therapeutic 
procedure in children. (13) 
In Africa:  
A retrospective review of endoscopy indications and results in 
children who had endoscopies from 2000 - 2005 was performed at Lacor 
hospital in Uganda. The records of 135 children were reviewed. There 
were 38 boys and 97 girls. The mean age was 16 years. The main 
indications were epigastric pain (67.4%), dyspepsia (11.9), haematemesis 
(8.9%), recurrent abdominal pain (3%) recurrent vomiting (3%), and 
miscellaneous (5.8%). Endoscopic diagnoses included duodenal ulcer 
(14.8%) and gastritis (12.6%), duodenal scarring (5.2%), bile reflux 
(5.2%) duodenitis (4.4%) and miscellaneous (6.4%). (14)  
In the Arab World:  
A retrospective study was carried out in Riyadh, Saudia Arabia 
from 1993 - 2002, using data of patients < 18 years who underwent UGE. 
851 endoscopies were performed on children. Age ranged from 4 days - 
18 years, and male to female ratio was 0.7:1. The most common 
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indications were duodenal biopsy (29%) and abdominal pain (24%). The 
best diagnostic outcome was in children presenting due to ingestion of 
caustic materials (86%), followed by those presenting with haematemesis 
(75%), and vomiting (67%). However, the over all diagnostic yield was 
43%. The most common diagnoses were gastritis (32%) and oesophagitis 
(30%). (15) 
A retrospective analysis of the medical records of children of the 
same age group, who underwent colonoscopy from 1993 - 2002 was done 
in Riyadh, Saudia Arabia for the evaluation of rectal bleeding. Eighty- 
nine children presented with rectal bleeding, accounting for 49% of the 
indications for colonoscopy. The age ranged from 5 months - 18 years. 
Male to female ratio was 1.1:0.9. The over all yield of colonoscopy was 
64%; it was slightly better (69%) for patients 0 - 10 years. In children in 
whom the rectal bleeding was associated with diarrhoea the yield was 
97%. Colitis was the most common cause (36%), followed by polyps 
(27%). Rectal ulcers, chronic anal fissure and haemorrhoids accounted for 
5% each. (16) 
A retrospective analysis of colonoscopies performed on 159 
children over 9 years was done in Kuwait, to study the pattern of colonic 
disease in children. Male to female ratio was found to be 1.5:1.  The main 
indications were rectal bleeding, polyps, and suspected IBD. Examination 
was done under sedation or GA. Eighty - seven percent of examinations 
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were complete up to the ceacum and 51 % up to the terminal ileum. The 
most common pathology was polyps in 42 children. All but 1 polyp was 
hamartomatous and mainly in the rectum and sigmoid colon. The 
majority had a single polyp. One child had adenomatous polyposis coli. 
One hundred and forty-two polyps were removed endoscopically with no 
complications. IBD was present in 21 % [17 Crohn’s disease (CD), 11 
ulcerative colitis (UC), and 6 indeterminate colitis]. Tuberculosis of the 
ileo-ceacal region was diagnosed in 2 cases. Seven patients had rectal 
ulcers presenting as rectal bleeding. In 7 % the lesions were limited to the 
right side of the colon or terminal ileum. Disease pattern was found to be 
similar to that reported in western countries. A change in the frequency of 
IBD was demonstrated, CD being more common than UC. (17)     
1.6 Preparation of patients for endoscopy:  
1.6.1. Upper gastrointestinal endoscopy:  
No solids should be ingested for at least 6 hours and no liquids for 
at least 4 hours before the procedure. (18) If circumstances do not permit 
an adequate fast, lavage of the stomach can be done. (19) 
 1.6.2. Colonoscopy:  
The colon should be cleansed of all faecal material before the 
examination. Patients should stop iron-containing medications before 
preparation for colonoscopy. Clear liquids or residue-free liquid diets 
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should be given for 24-48 hours. Preparation solutions should not 
contain fermentable carbohydrates e.g., mannitol, which could produce 
explosive gases, as electrosurgery may be performed during 
colonoscopy. (19) 
1.6.3. Flexible sigmoidoscopy:  
Preparation of the rectum and sigmoid colon can be achieved by 
enemas. Bowel preparation may not be necessary in patients with active 
colitis or diarrhoea. Endoscopic pinch biopsy can be safely performed 
during flexible sigmoidoscopy. Polypectomy should only be performed 
after complete bowel preparation as that for colonoscopy to prevent 
explosion of combustible gases with endoscopic electrosurgery. (19) 
1.6.4. Endoscopic Retrograde Cholangiopancreatography:  
 Preparation for ERCP is as for UGE. Coagulation profile should be 
performed if there is a history of bleeding disorders, chronic hepatic or 
renal disease, or a haematological disorder. (19) 
1.7 Sedation:  
General anaesthesia can be necessary for complicated therapeutic 
procedures, for patients with neurologic problems, for patients at high 
risk for cardiopulmonary complications, and for uncooperative patients in 
whom intravenous sedation has failed. (20) 
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American Society of Anesthesiologists (ASA) physical status 
classification:  
ASA class Physical status 
1 Normal healthy patient 
2 Patient with mild systemic disease 
3 Patient with severe systemic disease 
4 Patient with severe systemic disease that is constant  
threat to Life. 
5 Morbid patient not expected to survive with out operation.
 
       It is usually safe to sedate the patients belonging to classes 1 and 2. 
Children considered classes 3, 4, and 5 would often be candidates for GA. 
Special situations; such as morbid obesity, sleep apnea, or known drug 
abuse necessitates GA. Therapeutic procedures such as sclerotherapy or 
balloon dilation, and those involving large or sharp oesophageal or gastric 
foreign bodies, also usually require GA. (20) 
Most complications of paediatric endoscopy are secondary to 
sedation. They can be ineffective sedation, respiratory depression leading 
to hypoxaemia, bronchospasm or laryngospasm, combativeness or 
delirium, cardiac arrhythmias, methaemoglobinemia, phlebitis, allergic 
reactions to drugs, aspiration pneumonia, and cardiac arrest. (20) 
A study was performed on 2711 reports of LGE and UGE 
performed in 2026 patients from 1981 - 1992 to evaluate the safety and 
efficacy of conscious sedation. Intravenous sedation was accomplished 
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using Meperidine and Diazepam in 35% or Meperidine and Midazolam in 
55%. Single agents were used in 3% of the procedures, and 3.5% were 
performed with GA. In the LGE group sedated intravenously (713 
Patients), the ceacum was reached in 82% of examinations. The 
procedure could not be completed in 17 cases in which patients were 
uncooperative despite sedation. In the UGE group sedated intravenously 
(1653 patients), all but 91 endoscopies were completed to the descending 
duodenum. Oesophagoscopy had been planned in 76% of these 
procedures. Minor complications occurred in 0.3%. This included 2 
episodes of significant oxygen desaturation that responded to oxygen 
administration and narcotic reversal. There were no deaths, episodes of 
cardiorespiratory arrest, or pulmonary aspirations. The combined major 
and minor complication rate was 0.3%. The study concluded that IV 
conscious sedation was found to be effective in children undergoing GI 
endoscopy, except for selected patients who require GA. (21) 
One hundred and thirty-six children who underwent colonoscopy 
under GA over 3 years were studied. 3 patients had significant abdominal 
pain and tenderness after the procedure, 1 of whom suffered a perforation 
of the sigmoid colon. He had severe ulcerative colitis. The GI 
complication rate was not higher than reported in adults. (22) 
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1.8 Antibiotic prophylaxis:  
Prophylactic antibiotics are used in patients susceptible to 
endocarditis and for procedures known to be associated with high risk of 
infectious complications:  
• Oesophageal stricture dilation. 
• Endoscopic sclerotherapy for oesophageal varices. 
• Laser therapy and argon beam ablation of a tumour in upper GI tract. 
• Endoscopic placement of percutaneous feeding tube. 
• ERCP for known biliary obstruction or pancreatic pseudocyst. (23) 
Prophylactic antibiotics are appropriate for patients likely to 
undergo therapeutic ERCP with prior or active biliary sepsis or pancreatic 
pseudocyst. (23)  The use of prophylactic antibiotics is not recommended 
in patients with non-cardiac prostheses e.g., orthopaedic or neurosurgical 
prostheses. (24)  Patients at special risk of peristomal infection following 
percutaneous endoscopic gastrostomy are those with malignant 
disease.(23) 
1.9 Complications of endoscopy:  
1.9.1. Cardiopulmonary complications: 
Cardiopulmonary complications related to sedation and analgesia 
are the most common complications. They range from minor changes in 
vital signs to myocardial infarctions, respiratory depression, and shock or 
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hypotension. Complications may be related to the procedure itself, such 
as vasovagal reflex secondary to the intubation process and/or to over-
insufflation of air. (25) 
1.9.2. Infections:  
These result either from the procedure or from contaminated 
equipment. Transient bacteraemia may occur during a diagnostic 
endoscopy and is found more often with therapeutic procedures. 
Uncommon complications include retropharyngeal and retro-oesophageal 
abscesses. This may be related to retropharyngeal trauma and/or non-
clinically apparent perforations. (25) 
1.9.3. Perforation: 
Perforation of the upper GIT related to diagnostic endoscopy is 
relatively low. Predisposing factors include the presence of anterior 
cervical osteophytes, Zenker’s diverticulum, oesophageal strictures, and 
malignancy. (25)  
1.9.4. Bleeding:  
Significant bleeding is a rare complication of diagnostic UGE. It 
may be more likely with thrombocytopenia and/or coagulopathy. 
Mallory-Weiss tears occur in <0.1% of diagnostic endoscopies and are 
usually not associated with significant bleeding. (25) 
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1.9.5. Complications of upper gastrointestinal dilatation: 
Dilators used for benign oesophageal strictures are wire-guided, 
polyvinyl dilators (e.g., Savary-Gilliard) or balloon dilators. The most 
common complications are perforation, pain, haemorrhage, and 
bacteraemia/sepsis. (25)  
1.9.6. Complications of endoscopic foreign body retrieval:  
These are very rare; nonetheless, endoscopic foreign body retrieval 
and meat disimpaction have been associated with perforation and 
aspiration in up to 8% of cases. Failure of endoscopic removal occurs in 
less than 5% of cases and surgery should be considered. (25)  
A survey was done from 2000 - 2001 in Indianapolis, USA. Involved 
were 393 children, who underwent outpatient UGE under GA, to identify 
complications reported by patients and their parents 30 days after the 
procedure. Forty-two percent had 1 or more complications. The most 
common ones reported were sore throat or hoarseness of voice (34.6%), 
fatigue (6.6%), cough (4.1%), headache (3.3%), excessive gas or burping 
(2.8%), nausea (2.5%), emesis (2.3%), abdominal pain (2%), fever (2%), 
behavior problems (1.8%), upper respiratory symptoms (1.3%), excessive 
drowsiness (0.5%), nosebleed (0.3%), perioral rash (0.3%), and chest pain 
(0.3%). Ten of 165 patients with complications sought medical assistance. 
The study concluded that UGE under GA is safe and well tolerated in 
paediatric patients (26) 
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1.10 Upper gastrointestinal bleeding:  
Upper GI haemorrhage is bleeding from a site proximal to the 
ligament of Treitz. Presentation is usually with haematemesis or melaena. 
Occasionally, it may present as passage of bright red blood from the 
rectum in infants. (27) Causes in neonates are most often associated with 
significant upper GIT mucosal lesions. Vascular lesions or anomalies of 
the GIT e.g., haemangiomas and ectasias are rare causes. (28) It can also be 
due to swallowed maternal blood, gastritis (due to stress, sepsis, cow milk 
intolerance, or trauma from nasogastric tube insertion), necrotizing 
enterocolitis (NEC), or Coagulation disorders. (27) Haemorrhagic disease 
of the newborn and acid peptic disease (APD) can also cause GI 
bleeding.(29) 
 In infants peptic ulceration, Curling ulcer, duplication cyst and foreign 
body can cause substantial haemorrhage. While mild haemorrhage can be 
caused by reflux oesophagitis, gastritis, stress, medication (acetylsalicylic 
acid, NSAIDs, tetracyclines and steroids), and caustic ingestion. (27) Other 
causes include duodenal/gastric webs and bowel obstruction. (29) In older 
children peptic ulceration, gastritis due to medication, varices, epistaxis, 
Mallory-Weiss tear, coagulation disorders, immune thrombocytopenic 
purpura, and chemotherapy are among the causes. (27) Also Henoch 
Schönlein Purpura (HSP), CD, and bowel obstruction can be causes. (29) 
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Recurrent episodes of upper GI bleeding with out a readily identifiable 
source can be due to Dieulafoy’s disease or other vascular malformations 
with haemobilia. (30)  
 Several foods may give the appearance of blood in the emesis or 
stool. Ingestion of iron supplements or bismuth may cause melaena. (27) 
Diagnosis:  
• OGD:   
Can diagnose the cause in more than 90% of cases. (27) 
• Contrast radiography. 
• Angiography:  
May detect bleeding haemangiomas and arteriovenous 
malformations of the intestine, which are often difficult to diagnose by 
endoscopy or radiography. (27) 
Portal hypertension (PHT) is an increase in hepatic venous pressure 
gradient (> 5mmHg). It frequently presents with bleeding varices, which 
is the commonest cause of GI haemorrhage in children. The usual site of 
variceal rupture is the junction between the mucosal and the submucosal 
varices in the lower 2-5 cm of the oesophagus. (31) Varices are most likely 
to bleed if they project prominently into the oesophageal lumen, if the 
overlying mucosa is blue, and particularly if there are "cherry red spots" 
on the varix. (32)  
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Endoscopic treatment of oesophageal varices:  
Endoscopic Injection Sclerotherapy (EIS): 
It is highly effective and is the standard technique. (31) Endoscopy is 
ideally carried out within 24 hours of presentation. (32) The commonly 
used sclerosant is 5% ethanolamine oleate. 1-3 ml of sclerosant is injected 
inside each major variceal column at the cardia and in the lower 3 cm of 
the oesophagus which are the sites of perforating veins. Varices are 
initially injected every 1-2 weeks and then at monthly until sclerosis is 
complete. Oral Sucralfate for 48h and Ranitidine for 2 weeks should be 
given after each session to reduce complications from ulceration. 
Endoscopic review is done after 6 months then annually. Most varices 
can be obliterated within 1 year by 5 - 8 injection sessions. Regular 
checks are then carried out every 6 - 18 months until a stable state is 
achieved. (31)      
Complications of EIS:  
These may be local and/or systemic. (24) Transient retrosternal 
discomfort and fever are common after EIS. They usually resolve after 
48h. Children with fever > 38ºC should be covered with imperical IV 
antibiotics, waiting for blood culture results. Reported complications of 
EIS include variceal haemorrhage due to uncontrolled or recurrent 
varices, oesophageal injection ulceration and stricture, oesophageal 
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perforation and mediastinitis, oesophageal dysmotility and GOR. (31) 
Stricture formation may occur weeks or months later. Oesophageal 
perforation may occur shortly after the EIS or can be delayed. Other 
complications are aspiration pneumonia which especially occurs 
following emergency sessions, (25)   broncho-oesophageal fistula and 
pleural effusion/consolidation. Pericardial effusion/tamponade, vein 
thrombosis (portal, splenic or mesenteric), paraplegia, cerebral abscess, 
digital gangrene, bacteraemia/septisaemia, (31) bacterial peritonitis, (25)    
anaphylaxis (due to systemic dissemination of the sclerosant), and renal 
failure. (31)      
Endoscopic variceal ligation (EVL):  
The varix is aspirated into a transparent cylinder fitted to the end of 
the endoscope. An elastic band is released by a trip wire. It causes 
strangulation of the varix, which then thromboses and sloughs. It begins 
with ligation of the most distal varix just above the cardia. Up to 4 bands 
are applied at each session; the treatment is repeated after 1-2 weeks and 
then monthly until the varices have been obliterated. EVL offers more 
rapid eradication with less treatment sessions and less complications. 
Possible complications include oesophageal ulcers, (31) but less common 
than in EIS. (25)They are superficial and resolve quicker. The incidence of 
oesophageal strictures and systemic complications is less. Other reported 
complications are interim bleeding, oesophageal perforation, and 
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recurrent varices. (31)  Aspiration pneumonia and bacterial peritonitis can 
also occur. (25) The technique is hazardous in small children (<10kg) and 
if there is brisk bleeding. The combination of EVL and EIS can be 
particularly useful in some children. (31)  
Ectopic varices:  
Varices most commonly occur and bleed in the gastro-oesophageal 
region but ectopic varices can arise at extra-gastro-oesophageal sites e.g., 
duodenum, jejunum, ileum, colon, rectum and biliary tree. (33) They may 
also develop at sites of previous intestinal anastomoses and around 
stomas. They carry a risk of bleeding in the long term. Bleeding from 
ectopic varices needs endoscopy and angiography. Recurrence after local 
resection is common unless definitive management e.g., portosystemic 
shunting or liver transplantation is done. Significant bleeding from 
anorectal varices and haemorrhoids is uncommon and can often be 
controlled by local injection sclerotherapy or band ligation. (31) 
Gastric varices:  
Gastric varices are significantly more common in bleeders than in 
non-bleeders, indicating that they develop at a more advanced stage of 
PHT. (34)  Many gastric varices are fundal and directly continuous with 
lower oesophageal varices. Most are eradicated during treatment of 
oesophageal varices.  However, 5-10% develops significant gastric 
varices after treatment of oesophageal varices by EIS.  Bleeding from 
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gastric varices may respond to EIS, but this is much less likely if the 
gastric varices are isolated. Banding of gastric varices is associated with 
high rebleeding rate.   If sclerotherapy is ineffective or inappropriate, then 
surgical shunting or a local devascularization procedure should be 
done.(31)  
   A prospective study was performed on 50 children aged 14 
months - 10 years with PHT from 1990 - 1995 in Calcutta, India. The aim 
was to study the major causes of PHT in children and to ascertain the 
efficacy of sclerotherapy. Examination and investigations showed non-
cirrhotic portal fibrosis in 48%, extrahepatic portal vein occlusion in 36% 
and liver cirrhosis in 16%. Forty-six children had haematemesis and 
melaena; EIS was done in 45 cases. One child with type 2 gastric varices 
was referred for surgery. Following eradication of varices follow-up was 
at 3 monthly intervals. Number of sessions of sclerotherapy required for 
obliteration of varices was 5.9 +/- 1.6. A variceal state was achieved in 
78% and varices were reduced to Grade I in 13%. Two cases underwent 
surgery for EIS failure. One patient of cirrhosis died within 2 weeks of a 
bleeding episode due to hepatic encephalopathy. Rebleeding (13%) and 
recurrences (13%) were noted during the follow-up period. Retrosternal 
discomfort (22%), dysphagia (22%), stricture (13%), oesophageal 
ulceration (13%) and fever (11%) were the complications noted. 
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irrespective of the aetiology of PHT in the enrolled children, EIS was 
found to be usefull in controlling variceal bleeding. (35) 
The use of EVL in children has not been studied much. A 
prospective study was performed in Bermingham, UK on 28 children 
from 1998 - 2000. The aim was to study the use of the multibander in 
children. Band ligation was performed at initial endoscopy and repeated 
monthly until varices were obliterated or were too small to ligate. Age at 
EVL was 11 years (3 months - 16 years) and weight 30 kg (5.4- 63 kg). 
PHT was caused by cirrhosis in 15 children. EVL was performed on 66 
occasions with 4 bands applied / session. Ten children had active 
bleeding at initial endoscopy and all responded to EVL. Interval bleeding 
developed in 2 children before variceal ablation. Varices were obliterated 
in 26 of 28 patients after 2 sessions. During the 21-month follow-up (2 
months - 3 years), 6 children have undergone liver transplantation and 3 
have had mesoportal bypass procedures. Rebleeding developed in 2 of 
26; 1 from recurrent oesophageal varices that responded to repeat EVL 
and 1 from gastric varices. Following variceal ablation, 2- year variceal 
recurrence risk was 40%. It was concluded that EVL is highly effective in 
children. The use of a multibander is technically feasible and safe even in 
small children.(36) 
A one - year prospective study done in Bikaner, India in 2003. 13 
children (mean age 9.4 years) with variceal bleed were subjected to EVL 
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by a multi band ligator.  Varices were eradicated in 2.8   sessions (range 
2-4) and 1 patient had bleeding during procedure. No other complications 
were noted. EVL could not be performed in 2 children < 3 years of 
age.(37) 
1.11 Coeliac disease (Gluten-Sensitive enteropathy): 
It is an autoimmune-like systemic disorder in genetically 
susceptible persons. (38) There is a permanent intolerance to wheat gliadin 
(39); present in wheat, rye, and barley, (38) associated with mucosal disease 
of the proximal small bowl, (39) with manifestations in the intestine and in 
organs outside the gut. (38)   
Characteristically, it manifests during infancy and before school 
age. In the classic form symptoms and signs of malabsorption syndrome 
appear within some months of starting a gluten-containing diet. The child 
develops chronic diarrhoea or loose stools and vomiting, and the 
abdomen is distended. The child presents with failure to thrive (FTT), and 
proximal muscle wasting may be seen. (38) Frequently, these children 
present with irritability, apathy, delay or regression in motor 
development, hypotonia, malaise, anorexia. (39) Young infants with a 
malabsorption syndrome and prolonged diarrhoea may have other 
symptoms of severe enteropathy e.g., dehydration, hypoproteinaemia, 
hypokalaemia, hypoprothrombinaemia, and hypocalcaemia. Rickets may 
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be a presenting symptom. However, the older the child, the more diffuse 
are the symptoms, and GI symptoms may be totally missing. (38) 
Monosymptomatic presentations have been reported e.g., severe 
constipation, anaemia, dental enamel hypoplasia, (39) osteoporosis, short 
stature (38) delayed puberty and sterility in women. The commonest type 
of anaemia in coeliac disease is iron deficiency anaemia (IDA); 
megaloblastic anaemia is rare. (39) 
Diagnosis: 
Based on the NASPGHN guidelines for diagnosis and treatment of 
coeliac disease: 
• Testing is recommended for asymptomatic children with conditions 
associated with coeliac disease (type 1 diabetes mellitus, autoimmune 
thyroiditis, Down syndrome, Turner syndrome, William syndrome, 
selective IgA deficiency, and first-degree relatives of coeliac patients).  
• Measurement of IgA antibody to TTG is recommended for initial 
testing.  
• With suspicious symptoms, measurement of quantitative serum IgA 
can facilitate interpretation when the Human recombinant tissue 
transglutamase (TTG) IgA is low. In individuals with known selective 
IgA deficiency, testing with TTG IgG is recommended. 
•  When serological tests are negative in children with chronic diarrhoea 
or FTT, and in those belonging to a group at risk; who have symptoms 
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compatible with coeliac disease; an intestinal biopsy can identify the 
unusual seronegative cases or to detect other mucosal disorders 
causing the symptoms. 
• Confirmation of the diagnosis requires an intestinal biopsy in all cases. 
• Diagnosis is definite when there is complete symptom resolution after 
treatment with a strict gluten free diet (GFD) in a previously 
symptomatic individual with characteristic histologic changes on 
biopsy. A positive serological test that reverts to negative after 
treatment with a strict GFD is a further supportive evidence for the 
diagnosis. (41) 
1.12 Foreign body ingestion:  
Accidental foreign body ingestion is common in children. Most 
common foreign bodies in children are coins but marbles, safety pins, 
button batteries and screws are also reported. Foreign bodies with smooth 
edges usually do not pose many problems, but sharp objects that are not 
retrieved early may penetrate the wall and cause complications. Most of 
the foreign bodies, which have gone beyond the oesophagus, will pass 
uneventfully through the intestinal tract. Radiologic localization of these 
foreign bodies is mandatory. Foreign bodies can be removed 
endoscopically safely in children. (42) 
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In a prospective study performed by Waltzman et al 60 
asymptomatic pediatric emergency department patients were randomly 
assigned. These children recently swallowed, radiographically proven 
oesophageal coins and without previous oesophageal or tracheal 
abnormalities; half of the patients were assigned to endoscopic removal, 
and half were assigned to in-patient observation for 16 hours before 
scheduled endoscopy. All patients had repeat radiographs before 
endoscopy. All of the children were kept NPO. Spontaneous passage 
occurred in 27% patients and was about equally frequent in both groups. 
Two thirds of all spontaneous passages occurred in the first 8 hours after 
coin ingestion. It was concluded that an 8 - 16 hour observation period of 
children rather than immediate endoscopy is reasonable, to avoid 
unnecessary endoscopic procedures. (43)     
A retrospective study was done in Hong Kong, China. The aim was 
to elucidate the clinical presentation, the effectiveness of investigations, 
and treatment of foreign body ingestion in children and to formulate an 
algorithm of management. The records over 33 years of children admitted 
to a single institution, who had a history of foreign body ingestion were 
reviewed. Symptoms, radiological findings, and endoscopic findings were 
assessed.  Foreign bodies were detected in 43% of the 1,265 children 
admitted. The age of the children ranged from 6 months - 16 years 
(mean= 5.2 years). The preschool toddlers (mean age= 3.8 years) were 
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most prone to ingest inanimate objects. The most common objects were 
coins (49%) and nonmetallic sharp objects (NMSO) in 31%. Forty-one 
percent of coins and 95% of NMSO were lodged at sites suitable for 
removal by direct laryngoscopy alone with success rates of 86% and 
77%, respectively. There were 3 disease-related complications and one 
death. Two of these children were mentally retarded and presented late. 
(44)
   
A prospective study was done at Davangere, India. 104 children 
who were brought with history of ingestion of foreign body between 
1998- 2002 were studied. Endoscopic removal was done for all foreign 
objects impacted in oesophagus. In 84.6%, history of having swallowed 
the foreign body was the most common symptom. The majority of 
patients (61.53%) presented within 24 hours after ingestion of foreign 
body. Coins were the most frequent offending agents (87.5%). Seventy-
six cases of coins were impacted in the postcricoid region. A 
complication of retropharyngeal abscess was seen in 1.92%, which was 
associated with sharp foreign body. The study concluded that early 
removal of sharp foreign bodies must be considered to reduce the risk of 
complications. (42) 
Another prospective study was performed from 1998 - 2002 in 
Davangere, India. It included Patients who presented with history of 
ingested foreign body. Out of 152 cases, 104 were children. Foreign body 
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ingestion was common in the 2 - 6 years age group (60.5%). Presentation 
was with in the first 24 hours in 61.53%. Twenty-three percent were seen 
between 24 - 48 hours and the remaining was seen after 48 h. Coin was 
the most common foreign body (89.5%). Other foreign bodies were safety 
pin, meat, fish bone, toe ring and metallic wire. The majority of the coins 
were impacted at cricopharyngeal sphincter (83.5%) remaining in the 
upper oesophagus. Among 7 cases of safety pins, 5 were seen in the 
pharynx, remaining 2 were in oesophagus. 2 cases of these safety pins in 
the pharynx had retropharyngeal abscess due to foreign body penetrating 
the posterior wall. Two cases of metallic wire were impacted in the 
hypopharynx. There were no complications, neither during endoscopy nor 
during foreign body removal. (45) 
A retrospective study on foreign body ingestion in children was 
done in Cape Town, South Africa. Database of children presented with 
foreign body aspiration from 1991-2003 were analysed. Forty nine 
percent of patients were boys. Age ranged between 0 - 12 years. There 
was a peak in incidence at the age of 3 years (24%). Although the objects 
were from a range of materials, most were metal (40%) or plastic (23%). 
The most commonly ingested object was a coin (28%), a ball (20%) or 
bone (8%). The size ranged from 0.1- 3 cm, the most common size was 
0.5 cm. The most common site of impaction was the nose (41%), the 
oesophagus (20%), the stomach (14%) and bowel (11%). Other sites 
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included hypopharynx, nasopharynx, bronchus, larynx and oral cavity. 
Only 0.4% of cases were assessed as being severe, 14% as moderate, and 
44% as mild. Forty-two percent had no symptoms. Fifty-seven percent of 
ingested foreign bodies were removed surgically, 19% were left in situ, 
14% spontaneously dislodged and only 1% was removed by Foley 
catheter manipulation. The study concluded that the presentation with a 
foreign body is quite common. The majority of ingested foreign bodies 
produced mild or no symptoms needing surgical removal and had no 
complications. (46)  
A retrospective study was conducted on all patients who were 
admitted with oesophageal foreign bodies in 2 major referral hospitals 
from 1992 – 2000 in Irbid, Jordan. Seventy-Seven percent of the 527 
patients were children under the age of 10 years. In children coins were 
by far the most common to be found in the oesophagus (68%), while 
bones were the principal foreign body to be found in adults (8%). In 89%, 
the foreign body was found at the level of cricopharyngeal muscle. 
Drooling of saliva (72%), dysphagia (71%), and vomiting (24%) were the 
most commonly presenting symptoms. (47)  
1.13 Caustic substance ingestion:   
Corrosives are concentrated acids, alkalis, or oxidizing agents. 
Many of which are common household products. Poisoning is a major 
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preventable act. Unfortunately, millions of children are exposed to 
corrosives at home. Most of the children survive, but many experience 
permanent disability, psychological stress, or physical disfigurement. 
Accidental poisonings happen mainly between 1- 6 years. Adolescents 
are more likely to attempt suicide using corrosives. (48) 
Acid ingestion is more likely to cause injury to the stomach and 
less likely to cause oesophageal and pharyngeal injury because of the 
resistance of squamous epithelium to coagulation necrosis. Alkali 
ingestion tends to injure the oesophagus and pharynx as it causes 
liquefactive necrosis and oedema that affects the squamous epithelium.(48) 
Patients who present to ER after corrosive poisoning may have 
drooling, dysphagia, stridor, or wheezing, as well as burns on the mucosa, 
lips, chin, nose, hands, and chest. Other symptoms include odynophagia, 
nausea, vomiting, chest pain, dysphonia, hoarseness, haematemesis, and 
dyspnoea. (48) However, the extent of signs and symptoms do not predict 
the presence or severity of hypopharyngeal or oesophageal injury. (49)  
 Acutely, corrosive ingestion can cause mucosal damage, including 
perforation and necrosis. There also can be long-term sequelae, including 
oesophageal motility dysfunction, antral stenosis, oesophageal stricture 
formation usually noted after 2 - 8 weeks, and increased risk of 
malignancy decades later (0.8 - 4% risk). Management is guided by 
performing endoscopy within 12- 48 hours to assess the extent of injury. 
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(48) After 2 day, oesphagoscopy has a risk of perforation as the 
oesophagus is weakest at this point. The rigid scope should not be passed 
beyond circumferential burns or the first significant ulcer. In such a case a 
barium swallow should be obtained to evaluate oesophageal injury. (49) 
A prospective study was done from 1989 - 1995 in Bordeaux, 
France on 85 children, aged 11 months - 14 years admitted after 
accidental caustic ingestion to determine the predictive value of clinical 
symptoms and ingested-substance types as markers of severe exogastric 
lesions and to define indications for endoscopy. Fifty-seven percent had 
no symptoms; the others presented with vomiting, haematemesis, 
drooling, respiratory distress, and/or oropharyngeal lesions. Endoscopy 
showed no or minimal lesions in 74%. None of the children developed 
digestive sequelae. Severe oesophagogastric lesions were present in 22 
cases (26%), mostly caused by lye ingestion (14 / 22) but also by strong 
acids (4 / 22); 9 of the 22 children (41%) developed oesophageal stenosis. 
Vomiting, drooling, and oropharyngeal lesions did not predict severe 
endoscopic lesions. Haematemesis, respiratory distress, or presence of at 
least 3 of the symptoms was associated with severe lesions. Absence of 
symptoms was always associated with no or minimal lesions. (50) 
A prospective study was done from 1999 - 2001 in New Delhi, 
India. The aim was to evaluate the incidence, mode of injury, socio 
economic status, educational background, initial phase management and 
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the treatment of strictures, in children presenting with corrosive 
oesophageal injuries. The study included 13 children with history of 
corrosive oesophageal injuries presenting in the age group of 1.5 - 10 
years (mean age 4 years). There were 10 boys and 3 girls. Eight patients 
had ingested acid while 5 had injuries from strong alkalis. The initial 
treatment for the oesophageal stricture included repeated dilatations. 
Colonic interposition surgery was performed in children who failed to 
respond to repeated dilations with-in 6 months - 1year, had multiple 
oesophageal strictures, or very tight stricture resulting in loss of 
oesophageal lumen. Eight children responded to dilations. Dilation failed 
in 5 children requiring resection and end-to-end anastomosis in 2 and 
colonic interposition in other 3. (51) 
1.14 Acid peptic disease:  
Acid-peptic inflammation occurs when there is an imbalance 
between cytoprotective and cyto-offensive factors, which include 
infection with H pylori. (52) 
Recurrent epigastric or periumbilical abdominal pain is the 
hallmark symptoms of APD. Other less specific symptoms include 
nocturnal pain, postprandial pain, oral regurgitation, vomiting, occult 
blood in the feces, and weight loss.  Less frequently, the child may 
present with upper GI bleeding (52), especially young infants with 
 39
secondary stress ulcers, who may present acutely with life-threatening GI 
hemorrhage or intestinal perforation. GI bleeding may lead to features of 
IDA. (53)    
The indications for UGE include organic dyspepsia not responding 
to a trial of H2-receptor antagonists for 2 - 4 weeks, evaluation of GI 
bleeding or an abnormality found on upper GI radiographic series, 
odynophagia, refusal to eat, and persistent unexplained vomiting. (52) 
Therapeutic endoscopy for acute bleeding is another important indication 
for oesophagogastroduodenoscopy (OGD). (53) 
In a prospective study done in Tehran, Iran 30 cases of peptic ulcer 
were studied. All were diagnosed with strict radiological criteria. Upper 
abdominal pain was the most common presenting symptom. 
Haemorrhage occurred in 36.6% of the cases, and 16.6% suffered from 
melaena and haematemesis requiring transfusions. The only fatal case 
was due to perforation of a duodenal ulcer. The prevalence of peptic ulcer 
in Iranian children is 15.1 /10000 with 60% of the cases occurring in 
females. (54)    
A retrospective analysis of the records of all children < 18 years 
who were diagnosed endoscopically to have PUD from 1993 – 2002. The 
aim was to report on PUD in Saudi Arabian children. The records of all 
children below 18 years of age who were diagnosed by endoscopy to 
have PUD were analyzed. Twenty- four children out of 521(4.6%) who 
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presented with upper GI symptoms were diagnosed by endoscopy to have 
PUD. Ninety- six percent were Saudi nationals, the average age was 15 
years (range 5-18 years), and the male to female ratio was 7:1. The 
commonest presentation was chronic abdominal pain in 63%, followed by 
vomiting associated with abdominal pain in 17%. Haematemesis occurred 
in 13% and melaena occurred in 8%. There were 20 duodenal (92%) and 
4 gastric ulcers. The primary type was the most common, occurring in 
79%. Histopathology results of antral biopsies were available from 15 
children; all of them had antral gastritis. H. pylori organisms were present 
in 13/15 (87%) of the antral biopsy specimens. The study concluded that 
in Saudi children, PUD occurs more commonly in boys. It is a rare cause 
of upper GIT symptoms, but highly associated with H. pylori antral 
gastritis. (55)    
Role of H. pylori Infection:  
H. Pylori infection is primarily acquired in childhood. (56)It is 
acknowledged to cause gastritis and recurrent abdominal pain in children. 
(38) Only a minority of children with H. pylori develop peptic ulceration or 
gastric cancer. Chronic colonization may also predispose to mucosa-
associated lymphoid tissue (MALT) lymphoma. (52) Treatment of H. 
Pylori infection includes Amoxicillin or Clarithromycin, Bismuth 
subcitrate, and Metronidazole or Tinidazole. (38) 
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• Medical care:  
1. H2-Receptor Antagonists:  
-   Cimetidine (20 to 40 mg/kg per day up to 400 mg twice daily), 
-   Ranitidine (1 to 1.2 mg/kg /day up to 20 mg twice daily) and 
-   Famotidine   (2 to 4 mg/kg / day up to 150 mg twice daily). 
2. Proton Pump Inhibitors:  
Lansoprazole (0.8 mg/kg / day), and Omeprazole (0.8 mg/kg / day). 
3. Cytoprotective Agents:  Sucralfate 40 to 80 mg/kg /day up to 1 g 4 
times/day. (52) 
• Surgical care:  
May be required in infants and children with complications of APD 
e.g., perforation, obstruction, intractable pain, and bleeding unresponsive 
to medical or endoscopic therapy. (52) Active bleeding visualized at the 
time of endoscopy can be controlled with thermal probes or laser 
coagulation. (27) 
A study was done in Ankara, Turkey to evaluate the association 
between H. Pylori infection and recurrent abdominal pain (RAP) in 
children. One hundred and forty-one children with, and 21 without RAP 
underwent UGE. At least 5 antral gastric biopsies were obtained from 
each patient and the presence of H. Pylori infection was accepted when at 
least 2 out of 4 tests (histology, direct antral smear, culture, and rapid 
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urease test) were positive. Patients with H. Pylori infection underwent 
triple therapy with omeprazole, clarithromycin, and metronidazole. Sixty 
percent of patients with RAP were H. Pylori positive compared to 20.8% 
of patients without RAP. Symptoms disappeared in 87% of children 
whose H. Pylori infection was eradicated compared with 41% of those in 
whom the infection was not eradicated. It was concluded that children 
with RAP and H. Pylori infection appear to benefit from eradication 
therapy. (56) 
1.15 Gastroesophageal reflux:  
It is the most common oesophageal disorder in children. It refers to 
an incompetent lower oesophageal sphincter that leads to the reflux of 
gastric contents into the oesophagus. (57) GOR is classified as follows:  
 (1) Functional GOR:  
A self-limited functional or physiologic process in a healthy infant, 
with no underlying systemic abnormalities. The prevalence of GOR peaks 
between 1- 4 months of age, and usually resolves by 6 - 12 months of 
age. (58)  It is more common in low birth-weight infants. (59)  
(2) Pathogenic GOR:  
Called gastroesophageal reflux disease (GORD). Patients 
frequently experience complications, including strictures, malnutrition, 
oesophagitis, bleeding, and changes in the epithelial lining of the lower 
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oesophagus. Careful evaluation and treatment is needed. (57) GORD can 
cause significant respiratory symptoms in infants and children. These 
include pulmonary aspiration, chronic bronchitis, and bronchiectasis, 
laryngospasm and, subsequently, obstructive apnea with resulting 
hypoxaemia, cyanosis, and bradycardia.  (58) 
(3) Secondary GOR:  
Implies an underlying condition predisposing to GOR. (57) Children 
with history of oesophageal atresia with repair, congenital diaphragmatic 
hernia, neurologic impairment or delay, hiatal hernia, bronchopulmonary 
dysplasia, asthma, and chronic cough are all at risk. (58) 
Infants and young children with GORD may have persistent 
regurgitation with secondary FTT. There might be signs of oesophagitis, 
including persistent irritability, pain, feeding problems, and IDA. Apnoea 
with cyanotic episodes may occur. Another sign of upper airway disease 
is recurrent stridor. Lower airway symptoms including wheezing, and 
chronic cough may be apparent. Aspiration pneumonia may occur, 
especially in infants with neurologic impairment. Sandifer's syndrome; 
which is abnormal hyperextension of the neck with torticollis; may be 
seen solely in infants with more severe GORD. (58)  
After infancy, classic symptoms of oesophagitis predominate, 
including lower chest pain, heartburn, odynophagia, dysphagia, and signs 
of anaemia. Older children experience respiratory symptoms similar to 
 44
infants, except apnoea. Complications of reflux oesophagitis may be seen, 
including peptic stricture and Barrett's oesophagus, which may increase 
the risk of oesophageal adenocarcinoma in adulthood. (58)   
Diagnosis:  
   1. Imaging Studies:  
• Barium upper GI contrast study:  
To rule out anatomic abnormalities e.g., mechanical obstruction, 
intestinal malrotation, oesophageal stricture, achalasia, or a 
fundoplication that has slipped into the chest. (60, 61) 
• Scintiscans:  
With radio-labeled apple juice or milk are relatively rarely used 
except in determining reflux-associated aspiration. (60) 
• Gastric emptying studies. (60) 
• Oesophagography. (60) 
2. Procedures:  
• 24 hour intra-oesophageal pH study:  
Is the gold standard to determine the presence of acid reflux e.g., in 
undiagnosed chest pain, postoperative situations, suspected GORD 
related respiratory disease, to distinguish between reflux and non-
reflux associated oesophageal disease, or to titrate medication 
doses.(60) 
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• Oesophageal manometry. (60) 
• OGD:  
Definitively diagnoses reflux oesophagitis and distinguishes it 
from many other conditions that may cause similar presentation, such 
as peptic ulcer diseases or gastritis/gastropathy. (60) It also assesses the 
presence and severity of oesophagitis, strictures and Barrett's 
oesophagus.(61) 
Treatment:  
1. Conservative treatment:  
          Involves thickened feedings and positional changes. (58) 
2. Medical treatment:   
  Initiated when GORD is suspected. (59) 
• H2-receptor antagonists: 
     Ranitidine (6mg/kg/day), Famotidine (0.5mg/kg/day). (59) 
•  Prokinetic agents:  
      Cisapride and Metoclopramide. (59) 
•  Proton pump inhibitors:  
Omeprazole (1mg/kg/day), Lansoprazole, and Pantoprazole. For 
patients with persistent oesophagitis. (59) 
•  Sucralfate: 
Ideal for infants with oesophagitis to prevent pain. (59) 
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• Corticosteroids: 
May be used in allergic oesophagitis or duodenitis. (59) 
3. Surgical Care:  
The usual procedure is fundoplication. Indications for surgery are 
failed response to prolonged medical treament, severe oesophagitis, 
recurrent aspiration pneumonia or apnoea, Barrett’s oesophagus, hiatal 
hernia or partial thoracic stomach, FTT associated with GORD. (59) 
Complications of this procedure include eating much more slowly (due to 
slow oesophageal transit time), retching, and dysphagia. (60) 
A retrospective study was performed in Riyadh, Saudia Arabia, to 
study the pattern of GORD from 1997 - 1999.  The diagnosis was 
confirmed in 85 children, and the male to female ratio was 1:6. The 
median age of onset of symptoms was 10 months, whereas the median 
age at referral was 20 months. Vomiting was the most common 
presentation (82%), followed by respiratory disease (38%). An 
underlying condition was found in 41%, the most common of which was 
neurological impairment. Peptic oesophagitis was present in 51.5%. The 
median duration of follow up was 6 months. Good response to medical 
therapy was documented in 72% of normal children and 27% of those 
with underlying disease. All of the 23 children who had fundoplication 
had one or more of the underlying disorders. (62) 
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1.16 Oesophageal stricture:  
A total of 125 children were included in a retrospective study to 
assess the causes of oesophageal stricture and response to endoscopic 
dilation.The study was done from 1993 - 2003 in Belo Horizonte, Brazil. 
Children aged from 1 month - 16 years. Postoperative (43.2%), corrosive 
(27.2%) and peptic (21.6%) strictures were the most prevalent. Patients 
with corrosive oesophageal stricture needed more dilation sessions. Five 
cases of oesophageal perforation and 1 case of haemorrhage occurred due 
to complications during the procedure. Good response to endoscopic 
treatment occured in 74.4%, but better results were obtained from patients 
with peptic oesophageal stricture. (63) 
A prospective study was performed over 3 years in Torreon, 
Mexico to evaluate the safety and efficacy of endoscopic dilation in 
children with benign oesophageal strictures.  Twenty four children of 1.5 
- 5.5 years were enrolled. The most frequent causes of oesophageal 
stricture were caustic ingestion (Group A). Other benign strictures were 
included in Group B. Dilation was done on a weekly base using Savary - 
Gilliard bougies. Sixteen patients had corrosive strictures, 6 had 
complications of GORD and 2 had post surgical strictures. Group A 
required a significantly higher number of sessions, less dysphagia-free 
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time and a higher number of recurrences. Two oesophageal perforations 
occurred during a total of 292 dilations (0.68%). There was 1 fatality. (64) 
In a prospective study performed in Chandigarh, India 107 children 
14 years or younger with benign esophageal strictures that underwent 
dilation were studied. Dilation was performed at 2 - 3 week intervals by 
Savary-Gilliard bougies and was considered adequate if the oesophageal 
lumen could be dilated to 15 mm (12.8 mm in children <5 years of age) 
with complete relief of symptoms. Subsequently, dilation was performed 
when needed. Mean age was 4.8 +/- 3.4 years; male to female ratio was 
3:1. Fifty-four children had corrosive strictures (acid 34, alkali 20). 
Noncorrosive strictures were sclerotherapy-induced (23), post-surgical 
(14), congenital (10), peptic (4), and due to other causes (2). Dilation was 
successful in all but 3 cases. Corrosive strictures required a significantly 
higher number of sessions to achieve adequate initial dilation. Patients 
with corrosive strictures also required a higher number of subsequent 
sessions in case of recurrence. Dilation was also successful in patients 
with strictures 5 cm or more in length and/or patients with multiple 
corrosive strictures, although these required a higher number of sessions 
to achieve adequate dilation and higher number of subsequent sessions 
for recurrence. Six oesophageal perforations occurred during 648 dilation 
sessions (0.9%); 5 occurred in patients with corrosive strictures. One 
patient required surgery. The study concluded that Corrosive injury is the 
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most common cause of benign oesophageal strictures in Indian children. 
Savary-Gilliard bougie dilation was found to be safe and effective, even 
for long and/or multiple corrosive strictures. (65) 
A study was performed in Riyadh, Saudia Arabia from 1982 - 
1992. The study included 36 children and infants treated for oesophageal 
stricture. The severity of the stricture was indicated by the degree of 
feeding intolerance manifested by delays in growth and development and 
confirmed by fluoroscopy and endoscopy. Age ranged from 1 month - 7 
years. During the first 8 years, the initial treatment was by Savary 
dilators. Balloon dilation was applied in all patients with oesophageal 
stricture during the last 2 years. According to the etiology of the stricture, 
patients were divided into three groups. Group A: (7 patients) due to 
peptic oesophagitis following persistent GORD. Group B: (15 patients) 
following ingestion of corrosive material. All had severe strictures; 2 had 
stomach outlet obstruction in addition. Group C: (14 patients) following 
repair of oesophageal atresia. There was no mortality; however, overall 
morbidity was 5.5%, as 1 patient had oesophageal perforation during the 
initial oesophageal dilation and 1 patient developed anastomotic leak. (66) 
1.17 Endoscopic retrograde cholangiopancreatography:  
ERCP is the most sensitive and specific technique in the evaluation 
and treatment of children with suspected disorders of the pancreas and the 
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biliary tract. Never the less, its use in children has been limited, as it is an 
invasive procedure that frequently needs GA. (67) 
1.17.1 Indications:  
1.17.1.1 Biliary indications:  
The only indication in neonates and young infants is cholestasis. 
Biliary indications in children older than 1 year and in adolescents are:  
• Obstructive jaundice 
• Known or suspected choledocholithiasis. 
• Abnormal liver enzymes in children with IBD. 
• Evaluation of biliary ductal leaks after cholecystectomy or liver 
transplantation. 
• Evaluation of abnormal scans (U/S, CT, or Magnetic Resonance 
Cholangiopancreatography-MRCP). 
• Therapeutic ERCP. (67) 
1.17.1.2 Pancreatic indications:  
• Non-resolving acute pancreatitis. 
• Idiopathic recurrent pancreatitis, chronic pancreatitis. 
• Evaluation of persistent elevation of pancreatic enzymes. 
• Evaluation of abnormal scans (U/S, CT, or MRCP). 
• Evaluation of pancreatic pseudocysts and pancreatic ascites. 
• Evaluation of pancreatic ductal leaks from blunt abdominal trauma. 
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• Therapeutic ERCP. (67) 
1.17.2 Complications of ERCP: 
• Accidental instillation of air bubbles into the duct, which can be 
misdiagnosed as stones on contrast radiography.  
• Endoscopic sphincterotomy and stone extraction has an overall 
complication rate of approximately 5% and a mortality rate of < 1%.  
• Placement of multiple plastic stents in cases of chronic biliary 
strictures caused by chronic pancreatitis is associated with rare cases 
of biliary sepsis.  
• Complications of ERCP and sphincterotomy in patients with sphincter 
dysfunction are more. 
• Extracorporeal shock wave lithotripsy (ESWL) for pancreatic stones is 
a difficult procedure, has significant risks, and patients may require 
many sessions.  
• Pseudocyst drainage may cause pancreatitis, bleeding, perforation, and 
infection. 
• Endoscopic ampullectomy is associated with up to a 20% risk of post-
ERCP pancreatitis, which can be reduced by pancreatic-duct 
stenting.(68) 
A retrospective study was performed on 92 patients in Wisconsin, 
USA to evaluate the safety and efficacy of ERCP in children. 121 ERCPs 
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were done as both diagnostic and therapeutic procedures. Patients aged 4 
months - 19 years, 60 were girls and 32 were boys. ERCP was successful 
in 116 attempts (95.9%). The most common indications were recurrent 
pancreatitis (35 children), non-resolving acute pancreatitis (20), 
unexplained elevated amylase or lipase (19), postcholecystectomy 
syndrome (14), and elevated biliary tract enzymes (12). One hundred and 
one ERCPs were performed for more than one indication. The most 
common findings included chronic pancreatitis (26 cases), pancreas 
divisum (14), dilated pancreatic duct (10), gallstones or sludge (8), and 
abnormal common bile duct (8). Complications were uncommon and 
usually minor. (69) 
A prospective study was performed in Chandigarh, India to evaluate 
the safety and the role of ERCP in children. Eighty-four ERCPs were 
performed over 5.5 years in 72 children with an adult-type duodenoscope. 
The mean age of these children was 8.8 +/- 3.3 years. Successful 
cannulation was possible in 97% of cases. Of the 44 cases with suspected 
biliary tract disease, 14 had a choledochal cyst, 13 had portal biliopathy, 2 
each had CBD stones, primary sclerosing cholangitis and a bile leak, 1 
had biliary ascariasis, 8 had a normal cholangiogram, and CBD 
cannulation failed in 2. Eight of the 28 children with suspected pancreatic 
disorders had chronic pancreatitis, 5 had pancreatic duct disruption, 3 had 
pancreas divisum and the rest had a normal pancreatogram (including all 
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8 children with unexplained abdominal pain). Therapeutic ERCP was 
performed in 22 children, endoscopic nasobiliary or a nasocystic drain 
was placed in 16, biliary stenting was conducted in 2, pancreatic duct 
stenting was conducted in 3, and minor papilla dilation was conducted in 
1 child. Six children had mild procedure-related complications. (70) 
1.18 Lower gastrointestinal bleeding:   
Most cases of rectal bleeding in children are due to etiologies that 
have little morbidity. Melaena is a black, tarry stool that usually has a 
distinct odor. It contains blood originating from lesions proximal to the 
ileocecal valve and often above the ligament of Treitz. Haematochezia is 
bright red blood per rectum or maroon-colored stool. It usually arises 
from a colonic source, although a rapidly moving upper GI haemorrhage 
also can produce it. Occult blood is the presence of blood in the stool that 
cannot be grossly detectable. To evaluate a patient with rectal bleeding 
presence of blood should be confirmed first. Many substances can mimic 
blood in the stool, including iron preparations, bismuth, certain 
commercial dyes, and several fruits and vegetables. (71) 
Rectal bleeding in the infant needs immediate attention, as it can be 
due to NEC or Hirschsprung disease.  However, the most common causes 
in infants are allergic colitis and anorectal fissures. Also intussusception, 
gangrenous bowel, and milk protein allergy are common. (72) Swallowed 
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maternal blood can lead to a melanotic stool in the newborn. Vascular 
malformations and intestinal duplication may present early in life. (71) 
Malrotation is suspected with the sudden onset of melaena in combination 
with bilious emesis in a previously healthy, non-distended baby. (72) In 
young children, common causes of rectal bleeding associated with pain or 
discomfort include anorectal fissures, infectious gastroenteritis, and 
intussusception. Juvenile polyps and Meckel diverticulum can present 
with significant, painless rectal bleeding. Juvenile polyps are 
inflammatory, non-neoplastic lesions found predominantly in the 
rectosigmoid region of school-age children and adolescents. The lesions 
are different from the recurrent polyps in juvenile polyposis coli and have 
no associated risk of adenocarcinoma. (71) 
Other childhood causes of rectal bleeding include IBD, which 
usually appears later in childhood. Vasculitic diseases e.g., HSP and 
hemolytic uremic syndrome may cause rectal bleeding. Recent antibiotic 
therapy may predict the presence of pseudomembranous colitis due to 
Clostridium difficile. (71) 
A retrospective study was performed in Mumbai, India from 1983 - 
1996. The aim was to evaluate the spectrum of colonic polyps in children. 
Eighty-three children presented with history of rectal bleeding and one of 
them had an additional history of something coming out per rectum. 
Twenty-five children were found to have colonic polyps. A single polyp 
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was found in 80%, and two polyps in 12% cases. The remaining 2 cases 
where found to have multiple adenomatous polyposis coli. The sites of 
polyp were rectum (57.69%); sigmoid colon (34.62%) and descending 
colon (7.69%). Pedunculated polyps accounted for 57.69%, and sessile 
ones for 42.32%. One patient had perforation during polypectomy, which 
was successfully managed surgically. In 80% of children the polyp was 
retrieved either by Dormia basket or from stool. All the specimens were 
subjected for histopathological examination. Juvenile polyp was seen in 
60%, adenomatous polyp in 8% and inflammatory polyp in 12% of cases. 
In 20% of patients, the polyp could not be retrieved. (73) 
1.19 Inflammatory bowel disease:  
IBD may present before the age of 20 years in 30% of patients. (74) 
It may begin as early as the 1st year of life. (75) Certain features are unique 
to paediatric onset IBD e.g., Growth failure, which is present at diagnosis 
in 10 - 40% cases. (76) Growth failure may be the first obvious 
manifestation; it must be monitored carefully and can be successfully 
reversed by prompt treatment. (77) 
The majority of children with UC have pan-colitis. Abdominal pain 
is most frequently seen in children with IBD, and a positive family 
history is often present (26- 42%). (76) 
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Clinical suspicion of IBD is raised in children with persistent (≥4 
weeks) or recurrent (≥2 episodes in 6 months) symptoms such as 
abdominal pain, diarrhoea, rectal bleeding and weight loss. Many young 
CD patients present with vague complaints of malaise or mild abdominal 
discomfort. Other symptoms may be fever, growth retardation, 
malnutrition, nausea and/or vomiting, psychiatric symptoms, arthropathy, 
errythema nodosum, secondary amenorrheoa, retardation of pubertal 
development or perianal disease. Extraintestinal manifestations may 
sometimes dominate the clinical picture especially in CD, causing 
diagnostic delay. (76) 
Full colonoscopy including intubation of the terminal ileum and 
multiple biopsies obtained from all segments of the lower intestinal tract 
(ileum, ceacum, ascending colon, transverse colon, descending colon, 
sigmoid and rectum) is essential. Intubation of the terminal ileum with 
terminal ileum biopsies should always be attempted, as isolated ileal 
inflammation may occur in the presence of a normal colon in up to 9% of 
children with CD. (76)  
UGE is advocated in all children irrespective of presence or 
absence of upper GI symptoms. Histology of the upper GIT may confirm 
a diagnosis of CD that would be missed in 11- 29% of cases. Nonspecific 
inflammation in the upper GIT may co-exist in up to 75% of children 
with UC. (66, 67) CD may present anywhere in the GIT, but rectal sparing is 
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common. In UC the disease is localized in the colon, with inflammation 
extending from rectum to proximal colon. However, rectal sparing in 
untreated children with UC has been described. (76) 
Treatment: 
Medical treatment: 
• Corticosteroids plus Acetyl Salicylic Acid (ASA) derivatives, 
particularly for terminal ileal and colonic disease.  
• Immunomodulatory drugs, such as azathioprine and 6-
mercaptopurine. 
• Newer therapeutic agents such as anti- TNFα antibody, 
budesonide, and thalidomide are under evaluation in paediatric 
practice. (77)  
Surgical treatment: 
It is valuable in children with specific growth problems who are 
nearing puberty and is indicated when there is a failure of other 
treatments to induce adequate remission. It is important when the disease 
is not too extensive and it is feasible to resect the affected bowel. 
Colectomy in UC is curative. In CD surgery may modify the immediate 
outcome, but does not prevent recurrence. (77) 
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European Society for Pediatric Gastroenterology Hepatology and 
Nutrition (ESPGHAN) diagnostic criteria of IBD (Porto Criteria):  
• Infectious causes of (bloody) diarrhoea should be excluded, and 
laboratory screening tests should be performed.  
• Patients have to undergo endoscopic evaluation (ileocolonoscopy and 
UGE). Biopsies (of inflamed and non-inflamed mucosa) should be 
taken from each segment of the GIT.  
• A diagnosis of indeterminate colitis is acceptable only when the 
diagnostic program has been fully completed.  
• Except in definite cases of UC, radiologic evaluation of the small 
bowel (small bowel follow through or enteroclysis) is mandatory. 
When colonic stricturing exists, radiological investigation (barium 
enema or technetium leukocyte scan) may be helpful in defining the 
extent of the disease. (76) 
A retrospective analysis was performed in Riyadh, Saudi Arabia from 
1993 – 2002. The records of children < 18 years diagnosed as IBD and 
followed up were reviewed. Fifty children were diagnosed to have IBD, 
with an estimated incidence of 0.5 cases/100.000/year. Ninety percent of 
children were Saudi, and the female to male ratio was 1: 0.6. The age 
range was between 5 - 18 years with 16 % of the cases diagnosed in 
children < 12 years of age. Chronic UC was the commonest form (48 %), 
followed by CD (38 %) and indeterminate colitis (16 %). The best 
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agreement between colonoscopic and histopathologic findings was in 
children with UC (89 %), followed by normal findings (63 %) and CD 
(35 %). The study concluded a lower incidence of IBD in children in 
Saudi children. Yet the incidence is increasing compared with older 
data.(78)  
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Justifications and Objectives 
Justification: 
A number of paediatric illnesses in Sudan will need endoscopy as a 
diagnostic and management tool, including portal hypertension, acid 
peptic disease, failure to thrive, and unexplained anemia.  
  Although inflammatory bowel disease is not a common disease in 
children, it is not unusual to have children presenting with lower 
gastrointestinal bleeding and ailments like unexplained iron deficiency 
anemia, chronic diarrhoea, and unexplained constipation requiring lower 
gastrointestinal endoscopy to identify and to treat the cause.   
In spite of the fact that endoscopy service is well established in 
Sudan through a number of specialized endoscopy units in a number of 
governmental hospitals and private clinics, they are adult oriented. No 
publications have been done on paediatric endoscopy in Sudan.  
Objectives: 
1. To identify the common indications for diagnostic or therapeutic UGE, 
LGE or ERCP in children. 
2. To correlate the outcome of UGE, LGE or ERCP with the primary 
indication. 
3. To correlate the outcome to the presentation and the physical findings. 
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2. MATERIALS AND METHODS 
 
2.1 Study design:   
A Descriptive cross-sectional hospital-based study with 2 
components: 
2.1.1 A prospective study of all children up to 18 years who underwent 
UGE, LGE or ERCP from June to December 2006.   
2.1.2 A retrospective analysis of records of UGE, LGE and ERCP 
performed on children up to 18 years from January 2000 to May 
2006. 
2.2 Study area:  
The gastrointestinal endoscopy units in:  
i. Ibn Sina Hospital.  
ii. Soba University Hospital. 
iii. Fedail medical centre. 
2.3 Study period:  
Data for both the prospective and the retrospective parts of the study 
was collected over 6 months from the first of June to the first of 
December 2006.  
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2.4 Study Population:  
2.4.1 Study sample:  
All children from birth to 18 years old who had underwent 
diagnostic or therapeutic UGE, LGE or ERCP.  
2.4.2 Sample size:  
Total coverage sample for all children who had underwent 
gastrointestinal endoscopy during the study period, and retrospective 
analysis from 2000-2006. 
2.4.3 Inclusion criteria:  
All children who had underwent diagnostic or therapeutic UGE, 
LGE or ERCP.  
2.4.4 Exclusion criteria:  
Non-consenting patients, caretakers or treating doctors. 
2.5 Methods:  
2.5.1 Study tools:  
• Two sets of precoded questionnaires; one for UGE and ERCP and 
the other for LGE. 
• History, clinical examination and investigations already requested 
and done by the treating doctor. 
• Endoscopy findings and biopsy results. 
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• Retrieval of data from records in the period from 2000-2006 in 
structured data sheets.  
2.5.2 Study technique:  
2.5.2.1 The prospective part:  
Two sets or precoded questionnaire were used; one for UGE the 
other for LGE. Both questionnaires contained personal details, clinical 
history and physical examination in addition to indications and out 
come of endoscopy.  
• The child or his/her caretaker was interviewed through the 
questionnaire by the author. 
• A through clinical examination was conducted for each child. The 
results were recorded in a statistical record form. 
• Relevant investigations already done to these children were 
recorded including CBC, U/S and results of previous endoscopies if 
present. 
• Endoscopies were done by consultant gastroenterologists or 
general surgeons. Some of endoscopies were attended by the 
researcher. Endoscopic findings were recorded, and results of 
biopsies obtained were followed and recorded.     
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2.5.2.2 The retrospective part: 
 Data were retrieved from records of children who underwent UGE, 
LGE or ERCP and analyzed using a structured data sheet. Some of the 
records were lacking information. 
2.5.3 Data management and statistics:  
• Data entry was done by a trained computer assistant. 
• Data cleaning was done by the author. 
• Data analysis by SSPS (Social Package for Statistical Science). 
Significance testing of difference between proportions was conducted 
using the Chi-square test were applicable, adjusted by Pearson's or 
Fisher's exact test, depending on the number of observations, with a value 
corresponding to p <0.05 for significance unless otherwise stated.  
2.6 Research team:  
• The researcher. 
• The statistician. 
2.7 Ethical considerations:  
• Consent from the patients or their caretakers, approval by the 
hospital and the head of the endoscopy department and approval by 
the consultant caring for the child and consultants doing the 
endoscopies were obtained. 
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• Endoscopic diagnoses were made when possible; otherwise 
biopsies were taken for histopathology. Endoscopic therapeutic 
procedures were done when ever needed.  
• Counseling of the caretakers was left to be done by the referring 
doctors most of the time. 
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3. RESULTS 
3.1 The total study sample (January 2000 - December 2006):  
 The total number of the study sample was 470 patients. The 
retrospective part constituted 368 patients (78.3%); collected using 
records from the 1st of January 2000 to the 31st of May 2006. The 
prospective part constituted 102 patients (21.7%); collected by precoded 
questionnaires from the 1st of June to the 1st of December 2006.   
3.1.1 Distribution of total study sample according to type of 
endoscopy and method of data collection: 
Retrospective UGE constituted 302 patients (64.3%), retrospective 
LGE constituted 52 patients (11.1%) and retrospective ERCP constituted 
14 patients (3%). Prospective UGE constituted 88 patients (18.7%) and 
prospective LGE constituted 14 patients (3%). No ERCP patients were 
encountered in the prospective part. (Table 1) 
3.1.2 Distribution of total study sample according to gender:  
Males constituted 265 patients (56.4%) while females constituted 205 
patients (43.6%).  
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Table (1) Distribution of the study sample according to type of endoscopy 
and method of data collection (n= 470) 
 
Procedure performed Method Number Percentage 
Upper GI Endoscopy 
(UGE) 
(Prospective) 88 18.7% 
Lower GI Endoscopy 
(UGL) 
(Prospective) 14 3% 
ERCP (Retrospective) 14 3% 
Upper GI Endoscopy 
(UGE) 
(Retrospective) 302 64.2% 
Lower GI Endoscopy 
(UGL) 
(Retrospective) 52 11.1 % 
Total  470 100% 
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3.1.3 Distribution of the total study sample according to age:  
Children >10 years constituted 349 patients (74.3%), those 5-10 
years old constituted 66 patients (14%), those 1-5 years old constituted 
49 patients (10.4%) and < 1 year old constituted 6 patients (1.3%). 
(Table: 2) 
3.2: Retrospective analysis (January 2000 - May 2006): 
The total number of records of children who performed UGE, LGE 
or ERCP from the 1st of January 2000 to the 31st of May 2006 was 368 
records.  
3.2.1 Retrospective analysis of UGE: 
 The total number of records of UGE reviewed was 302 
records (64.3%). 
3.2.1.1 Distribution according to gender: 
Males constituted 158 patients (52.3%) while females constituted 
144 (47.7%). 
3.2.1.2 Distribution according to age: 
Children >10 yrs constituted 244 patients (80.8%), those 5-10 yrs 
old constituted 35 patients (11.6%) and those 1-5 yrs old constituted 23 
patients (7.6%). (Figure: 1) 
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Table (2) Distribution of the whole study sample according to age 
(n=470) 
 
Age Number Percentage
< 1 year 6 1.3% 
1 - 5 years 49 10.4% 
5 - 10 years 66 14% 
> 10 years 349 74.3% 
Total 470 100% 
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3.2.1.3 Distribution according to diagnosis: 
Patients primarily diagnosed as having PHT constituted 162 
patients (61.6%), APD constituted 69 patients (26.2%), coeliac disease 
constituted 18 patients (6.8%), oesophageal stricture constituted 7 
patients  (2.7%), achalasia of the cardia  constituted 4 patients (1.5%), 
foreign body ingestion constituted 2 patients (0.8%) and 1 patient was 
primarily diagnosed as having pyloric outlet obstruction(0.4 %). 
(Table: 3) 
3.2.1.4 Distribution according to indications for UGE: 
Indications for referral were upper GI bleeding in 102 patients 
(44.9%) and 23 patients (26.1%), abdominal pain in 49 patients (21.6%), 
detection of oesophageal varices in 31 patients diagnosed as having PHT 
(13.7%), recurrent vomiting in 14 patients (6.2%), dysphagia in 12 
patients (5.3%) unexplained anaemia in 9 patients (4%), dyspepsia in 4 
patients (1.8%) and other causes in 6 patients (2.6%).  
 (Table: 4) 
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Table (3) Distribution of patients performed UGE according to diagnosis 
(n=185) 
 
Diagnosis Number Percentage 
Portal hypertension 84 45.4% 
Acid peptic disease 69 37.3% 
Coeliac disease 18 9.7% 
Oesophageal stricture 7 3.8% 
Achalasia 4 2.2% 
Foreign body ingestion 2 1.1% 
Pyloric outlet obstruction 1 0.5% 
Total 185 100% 
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Table (4) Distribution of patients performed UGE according to 
indications for endoscopy (n=149) 
 
Indications for endoscopy Number Percentage 
Abdominal pain 49 32.9% 
Exclusion of oesophageal varices 31 20.8% 
GI bleeding 24 16.1% 
Recurrent vomiting 14 9.4% 
Dysphagia 12 8.1% 
Unexplained anemia 9 6% 
Others 6 4% 
Dyspepsia 4 2.7% 
Total 149 100% 
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3.2.1.5 Distribution according to endoscopic findings: 
Endoscopic findings were oesophageal/junctional varices in 117 
patients (38.7%), normal endoscopic findings in 89 patients (29.5%), 
gastritis/gastric erosions in 25 patients (8.3%), oesophagitis in 18 patients 
(6%), duodenitis/duodenal erosions in 11 patients (3.6%), oesophageal 
stricture in 11 patients (3.6%), PHT gastropathy in 9  patients (3%), 
fundal varices in 7 patients (2.3%), gastric ulcer in 4 patients (1.3%), 
hiatus hernia in 3 patients (1%), oesophageal ulcer in 3 patients (1%), 
Barrett’s oesophagus in 2 patients (0.7%), achalasia of the cardia in 2 
patients (0.7%), foreign body in 2 patients (0.7%), others in 6 
patients.(Figure: 2) 
3.2.1.6 Distribution according to procedures performed: 
The endoscopic procedures performed were Endoscopic Variceal 
Treatment (EVT) in 97 patients (74%), small bowel biopsy in 19 patients 
(14.5%), oesophageal dilatation in 13 patients (9.9%) and foreign body 
removal in 2 patients (1.5%). (Figure: 3) 
3.2.1.7 Distribution according to number done each year: 
Upper GI endoscopies done in children were increasing from 23 
patients (8.7%) in 2000 to 62 patients (23.4%) in 2005. (Figure: 4) 
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 The records of 97 children who had EVT were reviewed (20.6%). 
3.2.2.1 Distribution according to gender: 
Males constituted 62 patients (63.9 %) while females constituted 
35 patients (36.1%). 
3.2.2.2 Distribution according to age: 
Children > 10 yrs old were 71 patients (73.2%), those 5-10 yrs old 
were 16 patients (16.5%) and those 1-5 yrs old were 10 patients (10.3%). 
(Figure: 5) 
3.2.2.3 Distribution according to residence: 
Children residing in central state were 27 (45.8%), those residing 
in Khartoum were 30 patients (33.9%), those residing in the East were 6 
patients (10.2%), those from the North were 4 patients (6.8%) and those 
from West were 2 patients (3.4%). (Figure: 6) 
3.2.2.4 Distribution according to diagnosis: 
The diagnoses of these children were PHT due to unspecified 
cause in 68 patients (70.1%), PHT due to periportal portal fibrosis (PPF) 
in 15 patients (15.5%), PHT due to liver cirrhosis in 8 patients (8.2%), 
and PHT due to portal vein thrombosis in 6 patients (6.2%). (Table: 5) 
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Table (5) Distribution of patients performed EVT according to 
provisional diagnosis (n=72) 
 
Diagnosis Number Percentage 
PHT due to unknown cause 43 59.7% 
PHT due to PPF 15 20.8% 
PHT due to liver cirrhosis 8 11.1% 
PHT due to portal vein thrombosis 6 8.3% 
Total 72 100% 
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3.2.2.5 Distribution according to indications for referral: 
The indications for referral were history of upper GI bleeding in 78 
patients (80.4%) and acute life-threatening upper GI bleeding in 19 
patients (19.6%).  
3.2.2.6 Distribution according to endoscopic findings: 
Endoscopic findings were oesophageal and/or junctional varices in 
86 patients (88.7%), PHT gastropathy in 7 patients (7.2%), fundal varices 
3 patients (3.1%) and oesophageal ulcer in 1 patient (1%). (Figure: 7) 
3.2.2.7 Distribution according to procedure performed: 
Procedures performed were sclerotherapy in 87 patients (89.7%) 
and band ligation in 10 patients (10.3%).  
3.2.2.8 Distribution according to number done each year: 
The total number of children who underwent EVT was increasing 
from 8 patients (9.4%) in 2000 to 19 patients (22.4%) in 2005.      
(Figure: 8) 
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3.2.3 Retrospective analysis of LGE:  
The number of records of flexible sigmoidoscopy and colonoscopy 
reviewed from the 1st of January 2000 to the 31st of May 2006 was 52 
records (11%).   
3.2.3.1 Distribution according to gender: 
Males constituted 32 patients (61.5%) and females constituted 20 
patients (38.5%).  
3.2.3.2 Distribution according to age: 
Children > 10 yrs were 36 patients (69.2%), those 5-10 yrs were 10 
patients (19.2%) and those 1-5 yrs were 6 patients (11.5%). (Figure: 9) 
3.2.3.3 Distribution according to diagnosis: 
The diagnoses were haemorrhoids in 8 patients (50%), polyps in 4 
patients (25%), IBD in 3 patients (18.8%) and ca. rectum in 1 patient 
(6.3%). (Figure: 10) 
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3.2.3.4 Distribution according to indications for LGE: 
 Causes of referral rectal bleeding in 26 patients (66.7%), abdominal 
mass in 3 patients (7.7%), bloody diarrhoea in 3 patients (7.7%), faecal 
incontinence in 1 patient (2.6%), foreign body in 1 patient (2.6%), 
chronic constipation in 1 patient (2.6%), rectal prolapse in 1 patient 
(2.6%), screening for colonic extension of ca. rectum in 1 patient (2.6%), 
unexplained anaemia in 1 patient (2.6%) and abdominal pain also in 1 
patient (2.6%). (Table: 6) 
3.2.3.5 Distribution according to endoscopic findings: 
Endoscopic findings were polyps in 15 patients (28.8%), normal 
endoscopic findings in 10 patients (19.2%), haemorrhoids in 6 patients 
(11.5%), proctitis in 5 patients (9.6%), masses in 4 patients (7.7%), colitis 
in 2 patients (3.8%), active ulcerative colitis in 2 patients (3.8%), ulcers 
in 2 patients (3.8%), anal fissure in 2 patients (3.8%), patchy colitis in 1 
patient (1.9%), vascular lesions in 1 patient (1.9%), anal stenosis in 1 
patient (1.9%) and telangectaseae also in 1 patient (1.9%).                      
(Figure: 11) 
3.2.3.6 Distribution according to procedure performed: 
Procedures performed were polypectomy in 7 patients (46.7%), 
biopsy in 6 patients (40%) and sclerotherapy for haemorrhoids in 2 
patients (13.3%). (Figure: 12) 
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Table (6) Distribution of patients performed LGE according to 
indications for referral (n=39) 
 
Causes of referral Number Percentage 
Rectal bleeding 26 66.7% 
Abdominal mass 3 7.7% 
Bloody diarrhoea 3 7.7% 
Faecal incontinence 1 2.6% 
Foreign body 1 2.6% 
Chronic constipation 1 2.6% 
Rectal prolapse 1 2.6% 
Screening for colonic extension 1 2.6% 
Unexplained anaemia 1 2.6% 
Abdominal pain 1 2.6% 
Total 39 100% 
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3.2.3.7 Distribution according to number done each year: 
The number of children who underwent LGE increased 
progressively from 3 patients (7%) in 2000 to 24 patients (55.8%) in 
2005. (Figure: 13) 
3.2.4 Retrospective analysis of ERCP: 
The number of records of ERCP reviewed was 14 records 
(3%). 
3.2.4.1 Distribution according to gender: 
Males constituted 10 patients (71.4%), and female constituted 4 
patients (28.6%).  
3.2.4.2 Distribution according to age: 
Children > 15 yrs of age were 8 patients (57.1%), those 15 yrs of 
age were 5 patients (35.7%) and < 10 yrs there was 1 patient (7.1%).  
(Figure: 14) 
3.2.4.3 Distribution according to diagnosis: 
The diagnoses were CBD stone in 7 patients (58.3%), ampullary 
polyp in 2 patients (16.7%), GB stone in 1 patient (8.3%), cholangitis in 1 
patient (8.3%), and multiple CBD stones in 1 patient (8.3%).(Figure: 15) 
3.2.4.4 Distribution according to indications for ERCP: 
Indications for referral were obstructive jaundice in 11 patients 
(91.7%) and recurrent jaundice in 1 patient (8.3%).  
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Table (7) Distribution of patients performed ERCP according to diagnosis 
(n=14) 
 
Diagnosis Number Percentage 
CBD stone 7 58.3% 
Ampullary polyp 2 16.7% 
Gall bladder stone 1 8.3% 
Cholangitis 1 8.3% 
Multiple CBD stones 1 8.3% 
Total 12 85.7% 
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3.2.4.5 Distribution according to ERCP findings: 
The ERCP findings were CBD stone in 8 patients (57.1%), 
periampnllary tumour in 3 patients (21.4%), CBD stricture in 2 patients 
(14.3%), GB stone in 1 patient (7.1%), choledochoduodenal fistula in 1 
patient (7.1%) and dilated GB and biliary system due to unrecognizable 
cause in 1 patient (7.1%). (Figure: 15) 
3.2.4.6 Distribution according to ERCP procedure performed: 
Failure of extraction of a CBD stone occurred in 4 patients 
(30.8%), failure of cannulation in 4 patients (30.8%) and failure of 
stenting in 3 patients (23.1%). Basket extraction was successful in 1 
patient (7.7%) and cannulation via an ampullary fistula in 1 patient 
(7.7%). (Figure: 16) 
3.2.4.7 Distribution according to ERCP done each year: 
 The number of children who underwent ERCP decreased from 
3patients (21.4%) in 2000 to 2 patients (14.3%) in 2005. (Figure: 17).  
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3.3: Prospective analysis (June - December 2006): 
 The total number of children included in the prospective part of the 
study from the 1st of June to the 1st of December 2006 was 102 patients. 
3.3.1 Prospective analysis of UGE: 
 The total number of children was 88 patients (18.7%). 
3.3.1.1 Distribution according to gender: 
Males constituted 57 patients (64.8%) while females constituted 31 
patients (35.2%). 
3.3.1.2 Distribution according to age: 
Children > 10 yrs were 48 patients (54.5%), 1-5 yrs constituted 18 
patients (20.5%), 5-10 yrs constituted 16 patients (18.2%), 6-12 months 
constituted 4 patients (4.5%) and < 6 months constituted 2 patients 
(2.3%). (Figure: 18) 
3.3.1.3 Distribution according to residence: 
Children residing in Khartoum were 39 patients (44.3%), in 
Omdurman were 23 patients (26.1%), those in Bahri were 20 patients and 
in other areas were 6 patients (6.8%).  
 
 
 
 
 102
 
Fi
g.
 (1
8)
 D
is
tr
ib
ut
io
n 
of
 p
at
ie
nt
s 
pe
rf
or
m
ed
 U
G
E
 a
cc
or
di
ng
 to
 a
ge
 (n
=8
8)
> 
10
 y
ea
rs
54
.5
%
5 
- 1
0 
ye
ar
s
18
.2
%1 
- 5
 y
ea
rs
20
.5
%
6 
- 1
2 
m
on
th
s
4.
5%
< 
6 
m
on
th
s
2.
3%
 103
3.3.1.4 Distribution according to areas of referral:  
The number of children referred from Khartoum was 49 patients 
(55.7%), from central state 20 patients (22.7%), from western region 8 
patients (9.1%), from eastern region 5 patients (5.7%), from northern 
region 5 patients (5.7%) and southern region was 1 patient 
(1.1%).(Figure: 19) 
3.3.1.5 Distribution according to diagnosis: 
The diagnoses were PHT in 29 patients (33%), coeliac disease in 
17 patients (19.3%), APD in 17 patients (19.3%), foreign body ingestion 
in 7 patients (8%), oesophageal stricture in 7 patients (8%), and achalasia 
of the cardia in 5 patients (5.7%). No obvious initial diagnosis was found 
in 3 patients (3.4%). Corrosive substance ingestion constituted in 1 
patient (1.1%), GORD in 1 patient (1.1%) and oesophageal web in 1 
patient (1.1%). (Table: 8) 
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Table (8) Distribution of patients performed UGE according to diagnosis 
(n=88) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Provisional diagnosis Number Percentage 
Portal hypertension 29 33.0% 
Coeliac disease 17 19.3% 
Acid peptic disease 17 19.3% 
Foreign body ingestion 7 8.0% 
Oesophageal stricture 7 8.0% 
Achalasia 5 5.7% 
No provisional diagnosis 3 3.4% 
Others 3 3.4% 
Total 88 100% 
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3.3.1.6 Distribution according to indications: 
Indications were upper GI bleeding in 23 patients (26.1%), 
abdominal pain in 20 patients (22.7%), regularly scheduled sclerotherapy 
in 12 patients (13.6%), failure of growth in 11 patients (12.5%), chronic 
diarrhoea in 11 patients (12.5%), foreign body ingestion in 9 patients 
(10.2%), to exclude oesophageal varices patients with PHT in 9 patients 
(10.2%), oesophageal dilatation in 8 patients (9.1%), unexplained 
anaemia in 7 patients (8%), persistent vomiting in 6 patients (6.8%), 
dysphagia in 5 patients (5.7%), cyclic vomiting in 5 patients (5.7%), 
abdominal distention in 5 patients (5.7%), coffee ground vomits in 2 
patients (2.3%) and odynophagia in 1 patient (1.1%). 
 (Table: 9) 
3.3.1.7 Distribution according to the presenting symptoms: 
The presenting symptoms were upper GI bleeding in 57 patients 
(64.8%), weight loss in 57 patients (64.8%), abdominal pain in 47 
patients (53.4%), vomiting in 39 patients (44.3%), failure of growth in 39 
patients (44.3%), loss of appetite in 37 patients (42%), abdominal 
distention in 36 patients (40.9%), haematemesis in 31 patients (35.2%), 
nocturnal abdominal pain in 27 patients (30.7%), fever in 27 patients 
(30.7%), melaena in 26 patients (29.5%), bleeding from other sites other 
than haematemesis or melaena in 21 patients (23.9%), dysphagia in 18 
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patients (20.5%), jaundice in 7 patients (8%), odynophagia in 5 patients 
(5.7%) and skin rashes in 2 patients (2.3%).(Figure: 20) 
3.3.1.8 Distribution according to physical examination findings: 
Examination findings were pallor in 69 patients (78.4%), 
abdominal distention in 34 patients (38.6%), splenomegaly in 33 patients 
(37.5%), shrunken liver in 12 patients (13.6%), lymphadenopathy in 10 
patients (11.4%), hepatomegaly in 9 patients (10.2%), ascites in 8 
patients (9.1%), jaundice in 7 patients (8%), signs of demonic liver 
disease in 7 patients (8%), dilated abdominal in 6 patients (6.8%), venous 
hum in 4 patients (4.5%), clubbing in 4 patients (4.5%) and lower limb 
oedema in 2 patients (2.3%). (Figure: 21) 
There were 29 children diagnosed as having PHT. Seven of them 
had signs of chronic liver disease.  These were palmar errythema 
(55.6%), flapping tremors (11.1%), parotid enlargement (11.1%), 
gynecomastia (11.1%), spider naevi (11.1%) and testicular atrophy 
(11.1%).  
The length/height of most of the children who underwent UGE 
distribution was between 3rd and 97th; the number of these patients was 
(63.6%), <3rd percentile (34.1%) and >97th (2.3%).  The weight 
distribution was <3rd percentile (58%) and between 3rd and 97th 
percentiles (42%). The head circumference distribution was between the 
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3rd and 97th percentiles (85.2%) <3rd percentile (10.2%), and >97th 
(4.5%).  
The Tanner staging of these children was Stage 1 (61.6%), stage 2 
(15.5%), stage 4 (12.8%), stage 5 (8.1%) and stage 3 (2.3%). 
3.3.1.9 Distribution according to type of UGE: 
Oesophagoscopy was done in 16 patients (18.2%), gastroscopy in 
26 patients (29.5%) and OGD in 46 patients (52.3%).  
3.3.1.10 Distribution according to endoscopic findings: 
Endoscopic findings were oesophageal varices in 25 patients 
(28.4%), normal endoscopic findings in 19 patients (21.6%), oesophageal 
stricture in 7 patients (8%), achalasia of the cardia in 5 patients (5.7%), 
oesophageal moniliasis in 2 patients (2.3%), oesophagitis in 1 patient 
(1.1%), oesophageal diverticulae in 1 patient (1.1%), oesophageal web in 
1 patient (1.1%), fundal varices in 5 patients (5.7%), gastritis in 14 
patients (15.6%), hiatus hernia in 3 patients (3.4%), gastric polyp in 1 
patient (1.1%), gastric erosions in 1 patient (1.1%), PHT gastropathy in 1 
patient (1.1%), gastric ulcer in 1 patient (1.1%), duodenitis in 11 patients 
(12.5%), endoscopic findings consistent with coeliac disease in 5 patients 
(5.7%), Foreign body in 4 patients (4.5%), duodenal ulcer in 4 patients 
(4.5%), duodenal polyp in 1 patient(1.1%).(Figure: 22) 
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Table (9) Distribution of patients performed UGE according to 
indications for endoscopy (n=88) 
 
Indications for endoscopy Number Percentage 
Abdominal pain 49 32.9% 
Exclusion of oesophageal varices 31 20.8% 
GI bleeding 24 16.1% 
Recurrent vomiting 14 9.4% 
Dysphagia 12 8.1% 
Unexplained anemia 9 6% 
Others 6 4% 
Dyspepsia 4 2.7% 
 
 
 
 
 
 
 
 
 110
 
 
 
 
5757
47
3939
3736
272726
21
18
7
5
2
0
10
20
30
40
50
60
No
. o
f p
at
ie
nt
s
U
pp
er
 G
I b
le
ed
in
g
W
ei
gh
t l
os
s
A
bd
om
in
al
 p
ai
n
V
om
iti
ng
Fa
ilu
re
 o
f g
ro
w
th
Lo
ss
 o
f a
pp
et
ite
A
bd
om
in
al
 d
ist
en
tio
n
N
oc
tu
rn
al
 p
ai
n
Fe
ve
r
M
al
en
a
Bl
ee
di
ng
 fr
om
 o
th
er
 si
te
s
D
ys
ph
ag
ia
Ja
un
di
ce
O
dy
no
ph
ag
ia
Sk
in
 ra
sh
es
Fi
g.
 (2
0)
 D
is
tri
bu
tio
n 
of
 p
at
ie
nt
s 
pe
rfo
rm
ed
 U
G
E 
ac
co
rd
in
g 
to
 p
re
se
nt
in
g 
sy
m
pt
om
s 
(n
=8
8)
  
 111
 
 
 
69
3433
12
1098776
44
2
0
10
20
30
40
50
60
70
N
o.
 o
f p
at
ie
nt
s
Pa
llo
r
A
bd
om
in
al
 d
is
te
nt
io
n
Sp
le
no
m
eg
al
y
Sh
ru
nk
en
 li
ve
r
Ly
m
ph
ad
en
op
at
hy
H
ep
at
om
eg
al
y
A
sc
ite
s
Ja
un
di
ce
 (b
y 
ex
am
in
at
io
n)
Si
gn
s o
f c
hr
on
ic
 li
ve
r d
is
ea
se
D
ila
te
d 
ve
in
s
V
en
ou
s h
um
C
lu
bb
in
g
Lo
w
er
 li
m
b 
ed
em
a
Fi
g.
 (2
1)
 D
is
tr
ib
ut
io
n 
of
 p
at
ie
nt
s 
pe
rf
or
m
ed
 U
G
E 
ac
co
rd
in
g 
to
 p
re
se
nt
in
g 
si
ng
s 
(n
=8
8)
  
 112
 
 
 
 
30
26
19
7
5
5
5
4
3
2
6
051015202530
No. of patients
V
ar
ic
es
In
fla
m
at
io
n
N
or
m
al
en
do
sc
op
ic
fin
di
ng
St
ric
tu
re
Fi
nd
in
g 
of
co
el
ia
c
di
se
as
e
A
ch
al
as
ia
Pe
pt
ic
 u
lc
er
Fo
re
ig
n 
bo
dy
H
ia
tu
s h
er
ni
a
M
on
ili
as
is
O
th
er
s
 F
ig
. (
22
)D
is
tr
ib
ut
io
n 
of
 p
at
ie
nt
s 
pe
rf
or
m
ed
 U
G
E 
ac
co
rd
in
g 
to
 e
nd
os
co
pi
c 
fin
di
ng
s 
(n
=8
8)
 
 113
3.3.1.11 Distribution according to procedure performed: 
Endoscopic procedures were performed in 54 patients (96.3%). 
These included biopsy in 24 patients (44.4%), sclerotherapy in 18 
patients (33.3%), oesophageal dilatation in 12 patients (22.2%), and 
others in 7 patients (13%). (Figure: 23) 
Dysphagia for solid food was found in (61.1%), and for solids and 
liquids in (38.9%).  
The abdominal pain was in epigastric area (58.7%), central 
(21.7%), RHQ (4.3%), LHQ (2.2%), others (6.5%), and in more than one 
site (6.5%).  
The relation of abdominal pain to meals was present in (41.3%). It 
was postprandial (84.2%) or preprandial (15.8%).  
Bleeding other than haematemesis and melaena was epistaxis 
(66.7%), Hematuria (9.5%), and others (23.8%).  
In jaundiced patients either only dark urine (71.4%) or associated 
feature was stated (28.6%).  
The bowel habits of this population were normal in (62.55%), 
diarrhoea in (14.8%), loose stools (8%), constipation (6.8%) and others in 
(8%).  
The site of pallor in these patients were palmar (53.6%), 
conjunctival (1.4%), and in more than one site (44.9%).  
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There were no features associated with jaundice during the 
physical examination. 
The clubbing was grade 1 in (50%) and grade 2 in (50%). The 
lymphadenopathy was generalized in (60%) and localized (40%). 
3.3.1.12 Degree of matching between indications for UGE and 
endoscopic findings: 
 The degree of matching between indications for UGE and 
endoscopic findings was (100 %) in children with oesophageal stricture, 
achalasia of the cardia, and corrosive substance ingestion. (Figure: 24) 
The matching increased with the child being a male and was more 
among children > 5 years of age. 
3.3.2 Prospective analysis of LGE: 
 The number of children who underwent LGE from the 1st of June 
to the 1st of December 2006 was 14 patients (3%). 
3.3.2.1 Distribution according to gender: 
Males constituted 8 patients (57.1%) and females constituted 6 
patients (42.9%).  
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3.3.2.2 Distribution according to age: 
Children > 10 yrs were 8 patients (57.1%), 5-10 yrs were 4 patients 
(28.6%) and 1-5 yrs were 2 patients (14.3%). (Figure: 24) 
3.3.2.3 Distribution according to residence: 
Children residing in Khartoum were 5 patients (35.7%), in 
Omdurman were 4 patients (28.6%), in Bahri were 3 patients (21.4%) 
and in other areas were 2 patients (14.3%).  
3.3.2.4 Distribution according to area of referral: 
Patients referred from Khartoum were 9 patients (64.3%), from 
central state were 2 patients (14.3%), from western region were 2 patients 
(14.3%) and from eastern region was 1 patient(7.1%).(Figure: 25) 
3.3.2.5 Distribution according to diagnosis: 
The diagnoses were rectal polyps in 4 patients (28.6%), IBD in 3 
patients (21.4%), and mega colon in 2 patients (14.3%). There was no 
obvious diagnosis in 2 patients (14.3%). Initial diagnosis of polyposis 
syndrome was in 2 patients (14.3%) and haemangiomas in 1 patient 
(7.1%). (Figure: 26) 
3.3.2.6 Distribution according to indications for LGE: 
Indications for LGE were bloody diarrhoea in 3 patients (21.4%), 
rectal bleeding in 4 patients (28.6%), unexplained melaena in 2 patients 
(14.3%), constipation in 1 patient (7.1%) and others in 3 patients 
(21.4%). (Table: 10) 
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Table (10) Distribution of patients performed LGE according to 
indications for endoscopy (n=14) 
 
Causes of referral Number Percentage 
Rectal bleeding 4 28.6% 
Bloody diarrhoea 3 21.4% 
Unexplained melaena 2 14.3% 
Unexplained anaemia 1 7.1% 
Constiption 1 7.1% 
Others 3 21.4% 
Total 14 100% 
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3.3.2.7 Distribution according to the presenting symptoms: 
The presenting symptoms were abdominal pain in 9 patients 
(64.3%), tenesmus in 9 patients (64.3%), weight loss in 9 patients 
(64.3%), rectal bleeding 8 patients (57.1%), loss of appetite in 8 patients 
(57.1%), melaena in 5 patients (35.7%), failure of growth in 5 patients 
(35.7%), bloody diarrhoea in 5 patients (35.7%), flatulence in 28 patients 
(28.6%), abdominal distension in 3 patients (21.4%), fever in 3 patients 
(21.4%), vomiting in 2 patients (14.3%), bleeding from other sites in 1 
patient (7.1%) and joint pain in 1 patient(7.1%).(Table: 11)  
3.3.2.8 Distribution according to physical examination findings: 
The signs found in these patients were pallor in 13 patients 
(92.9%), rectal polyp in 2 patients (14.3%), lymphadenopathy in 2 
patients (14.3%), hepatomegaly in 1 patient (7.1%), splenomegaly in 1 
patient (7.1%), ascites in 1 patient (7.1%) and complete anal prolapse in 1 
patient (7.1%).(Table:12) 
The distribution according to length/height was between 3rd and 
97th (71.4%), <3rd percentile (21.4%) and >97th (7.1%).The weight 
distribution was <3rd percentile (57.1%) and between the 3rd and 97th 
percentiles (42.9%).The distribution according to head circumference 
was between 3rd and 97th (92.9%) and <3rd (7.1%).  
The Tanner staging of these children was stage 1 (57.1%), stage 2 
(14.3%), stage 5 (14.3%), stage 3 (7.1%) and stage 4 (7.1%). 
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Table (11) Distribution of patients performed LGE according to 
presenting symptoms (n=14) 
 
Symptoms Number Percentage 
Abdominal pain 9 64.3% 
Tenesmus 9 64.3% 
Wight loss 9 64.3% 
Rectal bleeding 8 57.1% 
Loss of appetite 8 57.1% 
Melaena 5 35.7% 
Failure of growth 5 35.7% 
Bloody diarrhoea 5 35.7% 
Flatulence 4 28.6% 
Abdominal distention 3 21.4% 
Fever 3 21.4% 
Vomiting 2 14.3% 
Bleeding from other sites 1 7.1% 
Joint pain 1 7.1% 
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Table (12) Distribution of patients performed LGE according to physical 
sings (n=14) 
 
sings Number Percentage 
Pallor 13 93% 
Rectal polyp 2 14% 
Lymphadenopathy 2 14% 
Hepatomegaly 1 7% 
Splenomegaly 1 7% 
Ascites 1 7% 
lax external anal sphincter 1 7% 
Complete rectal prolapse 1 7% 
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3.3.2.9 Distribution according to type of LGE: 
Colonoscopy was done in 12 patients (85.7%) and flexible 
sigmoidoscopy in 2 patients (14.3%).  
3.3.2.10 Distribution according to endoscopic findings: 
Lower gastrointestinal endoscopy findings were normal 
endoscopic findings in 5 patients (35.7%), polyps in 4 patients (28.6%), 
colitis in 3 patients (21.4%), proctitis in 2 patients (14.3%), megacolon in 
1 patient(7.1%) and others in 1 patient (7.1%). (Figure: 27) 
3.3.2.11 Distribution according to procedures performed: 
Procedures were performed in 7 patients (50%) of these 4 patients 
(57.1%) had polypectomy and 3 patients (42.9%) had biopsies 
taken.(Figure: 28) 
The sites of abdominal pain were paraumbilical (33.3%), more 
than one site (33.3%) and others (33.3%).  
The relation to the type of meal was no relation (33.3%), following 
fatty meals (11.1%), and following other different types of food (55.6%). 
Other sites of bleeding were only epistaxis (100%). 
Bowel habits were normal in (35.7%), diarrhoea (14.3%), loose 
stools (21.4%), constipation (14.3%) and others (14.3%).  
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The investigations done to the patients of the prospective 
population were schistosomal work-up was done to only 2 children with 
PHT and was found to be positive in both.  
Serological tests were done to 9 children who were suspected to 
have coeliac disease; anti-gliadin Ab IgA was positive in 1, anti-gliadin 
Ab IgG in 2, anti-endomysial Ab IgA in 2 and TTG Abs in 4 patients. 
Complete blood count was done in 48 children. It was normal in 1, 
anaemia was found in 17, IDA in 21 and pancytopenia in 9 patients. 
Contrast studies were done in 12 patients; oesophageal stricture 
was found in 6, hiatus hernia in 1, achalasia in 4 and tracheo-oesophageal 
fistula following corrosive ingestion in 1patient.  
Biopsies were taken in 28 of patients who underwent UGE; the 
histopathological findings were normal in 4, subtotal villous atrophy in 8, 
total villous atrophy in 5, chronic duodenitis in 2, benign hyperplastic 
polyp in 1, chronic gastritis in 4, H. Pylori infection in 3 and duodenal 
tubular adenoma in 1patient.  
Biopsies were taken in 6 of the children who underwent LGE. Two 
had inflammatory rectal polyp, 2 had juvenile rectal polyp, 1 had 
ulcerative colitis, and 1 had non-specific colitis.  
Liver biopsy was done in 3 of the patients with PHT; chronic 
active hepatitis was found in 1, PPF in 1 and cirrhosis in 1 patient.  
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Plain radiological studies were done for 6 children with history of 
foreign body ingestion; coin in the oesophagus was found in (50%), a 
sharp body in the oesophagus (16.7%) and sharp body in the stomach 
(33.3%). 
Bone marrow examination was done in 6 of the 9 patients with 
pancytopenia; features of hypersplenism were found in 5 patients and it 
was normal in 1patient. Abdominal U/S were done in 29 patients; it was 
normal in 2, heptomegaly in 5, splenomegaly in 24, ascites in 7, PPF in 8, 
features of cirrhosis in 8, features of renal disease 2 and choledochal cyst 
in 1 patient.(Table: 13)    
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Table (13) Findings of the work up investigation done for patients 
underwent UGE or LGE (n=102) 
Investigation Findings Number Percentage 
Bilharzia work up (n=2) +ve stool for schistoma 2 100% 
Anti gliading Ab IgA 1 11.1% 
Anti gliading Ab IgG 2 22.2% 
Anti Endomysial Ab IgA 2 22.2% Serology (n=9) 
Tissue transglutamase Abs 4 44.4% 
Normal 1 2.1% 
Anaemia 17 35.4% 
Feature of IDA 21 43.8% CBC (n=48) 
Pancytopenia 9 18.8% 
Oesophageal stricture 6 50% 
Hiatus hernia 1 8.3% 
Achalasia 4 33.3% Contrast studies (n=12) 
Tracheo-Oesophageal fistula 1 8.3% 
Normal 4 14.3% 
Subtotal villous atrophy 8 28.6% 
Total villous atrophy 5 17.9% 
Chronic duodenitis 2 7.1% 
Benign hyperplastic polyp 1 3.6% 
Chronic gastritis 4 14.3% 
H. Pylori 3 10.7% 
Biopsy results (n=28) 
Duodenal tubular adenoma 1 3.6% 
Chronic active hepatitis 1 33.3% 
PPF 1 33.3% Liver biopsy (n=3) 
Cirrhosis 1 33.3% 
Coin in oesophagus 3 50% 
Needle in Oesophagus 1 16.7% Radiology (n=6) 
Needle in the stomach 2 33.3% 
Hypersplenism 5 83.3% Bone marrow (n=6) Normal 1 16.7% 
Normal abdomial U/S 2 6.9% 
Hepatomegaly in U/S 5 17.2% 
Splenomegaly in U/S 24 82.8% 
Ascites in U/S 7 24.1% 
PPF in U/S 8 27.6% 
Feature of cirrhosis in U/S 8 27.6% 
Feature of renal disease in U/S 2 6.9% 
U/S (n=29) 
Choledochal cyst in U/S 1 3.4% 
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4. DISCUSSION 
This was a descriptive cross-sectional hospital based study 
performed on children from birth to 18 years old, referred for UGE, LGE 
or ERCP. It was done in the endoscopy centers in 2 hospitals in 
Khartoum area, to study the indications and outcome of GI endoscopy in 
children. It consisted of 2 parts; a retrospective part analyzing the records 
of patients using structured data sheets, and a prospective part using 2 
sets of precoded questionnaires.  
There is a steady increase in the number of children undergoing 
endoscopy through out the last 6 years; which shows the increasing 
awareness of doctors to the importance of this procedure in diagnosing 
childhood disease and the availability of services. On the other hand the 
endoscopic outcome is improving from the normal findings (36.3%) in 
the retrospective population decreasing to (21.6%) in the prospective 
population; showing the improvement in picking up the children who are 
really candidates for the procedure.   
The retrospective part was the largest part of the study population 
constituting 368 patients (78.3%), compared to the prospective part which 
constituted 102 patients (21.7%). This is due to the longer study period of 
the retrospective part; which covered 6 ½ years. So the retrospective part 
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was very informative, in spite of the deficiency some times found in some 
parts of the records.  
Overall GI endoscopy was performed in most commonly in males 
who constituted 265 patients (56.4%). This was similar to the study done 
in Nepal and Saudia Arabia, (8, 15) but was against what was found in the 
study done in Uganda. (14) 
The most common overall age group who performed GI endoscopy 
was children >10 years old constituting 349 patients (74.3%), this goes 
with the study done in Nepal. (10).   
The most common overall type of endoscopy performed in both the 
retrospective and the prospective parts was UGE done in 302 patients 
(64.3%); including oesophagoscopy, gastroscopy and OGD. The next 
common type of endoscopy performed in children was LGE followed by 
ERCP which was the least performed. 
In the retrospective part of the study, the most common diagnosis 
in children who underwent UGE was PHT in 162 patients (61.6%). This 
was the same in the prospective UGE, children diagnosed as having PHT 
being 29 patients (33%).  
The overall most common indication for referral in children who 
underwent UGE was upper GI bleeding; with which 102 patients (44.9%) 
retrospectively and 23 patients (26.1%) prospectively presented. This was 
unlike the studies from Nepal, China, and Uganda in which the most 
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common indication for GI endoscopy was abdominal pain. It was also 
unlike the studies from Saudia Arabia in which the most common 
indication was small bowel biopsy. (8, 10, 14, 15)  
Comparing this unique indication to the fact that the overall most 
common diagnosis was PHT; we can conclude that the most common 
overall indication for UGE was variceal bleeding. This was proved by the 
fact that the most common overall endoscopic finding was 
oesophageal/junctional varices seen in 117 patients (38.7%) of the 
children retrospectively and in 25 patients (28.4%) prospectively. This 
endoscopic finding was again unique and was unsimilar to what was 
stated by studies from Japan, Nepal, China, Uganda and Saudia Arabia. (7, 
8, 10, 14, 15) 
Taking all the above in to consideration the most common overall 
endoscopic procedure performed in children who underwent UGE should 
have been EVT. This was the situation in the retrospective part of the 
study in which EVT was performed in 97 patients (74%), matching with 
the study done in China (10). But in the prospective part of the study small 
bowel biopsy came in the first rank and was performed in 24 patients 
(44.4%), going with the study from Saudia Arabia. (15) This can be 
attributed to the recently increasing index of suspicion for coeliac disease 
in children by their treating doctors. 
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In children who underwent EVT in the retrospective part of the 
study, males were the largest group constituting 62 patients (63.9%). 
Most of the patients were from the >10 years age group who constituted 
71 patients (73.2%).  The records concerning residence were deficient but 
of those found (59 out of 97 records) most of the patients who had EVT 
were from the central state; they were 27 patients (45.8%). This gives a 
suggestion that as most of the children who underwent EVT 
retrospectively were coming from Gazira area; which is endemic for 
Schistosomiasis; they may be having PHT due to Schistosomiasis. But 
most of the authorities in Ibn Sina GI center believe that Belharzial PHT 
needs longer periods to cause complications like varices and upper GI 
bleeding, and so children with Bilharziasis present with its complications 
in late adolescence or early adulthood. They refer the cause for PHT in 
these children to portal vein thrombosis, most probably resulting from 
umbilical sepsis.  
Unfortunately in spite of the large number of children suffering of 
PHT and its consequences, most of the patients who underwent 
retrospective EVT; constituting 68 patients (70.1%); were having PHT 
due to unspecified causes. This deficient diagnosis; of course due to the 
poor work-up by the treating doctors; is a major drawback in both the 
management and prevention of PHT and hence catastrophic 
complications in children. Nineteen children (19.6%); who constituted 
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about one fifth of the patients; actually presented with acute upper GI 
bleeding. This is an alarming finding which means that a significant 
number of children with PHT and varices are subjected to life-threatening 
episodes of acute variceal bleeding which can subject them to a whole 
spectrum of serious events and potentially death before being able to 
reach the nearest specialized center where their condition can be 
managed.  
Endoscopic variceal treatment was most common in the >10 
children, and in males more than in females. This can be explained by 
that this is the gender and age group that actually swim in the pools and 
can be exposed to schistosomiasis. 
The most common endoscopic finding was oesophageal/junctional 
varices found in 86 patients (88.7%), compared to 11 patients (11.3%) 
having other PHT complications as PHT gastropathy, fundal varices and 
oesophageal ulcer. This is an important finding showing that in children 
with PHT massive complications rarely develop.  
Sclerotherapy was performed in 87 patients (89.75%) compared to 
band ligation done in 10 patients (10.3%) of patients who underwent EVT 
retrospectively. This was in spite of that band ligation is highly effective 
in controlling variceal bleeding and has fewer complications as stated in 
studies done in UK and India. (36, 37) This can be attributed to the fact that 
sclerotherapy is cheaper, needs less endoscopic experience especially in 
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<3 year olds; especially in Sudan where band ligation for control of 
variceal bleeding was introduced later. Endoscopic variceal sclerotherapy 
is also more effective in controlling fundal varices than band ligation.  
In the last 6 years sclerotherapy was increasing steadily, this is 
important as a clue to the possibility of increasing incidence of liver 
disease causing PHT and varices subsequently. There is a dip in 
sclerotherapy sessions done in paediatric patients in 2003; this can be due 
to a deficiency in the records in some parts.  
Males were overall more common to perform LGE; constituting 32 
patients (61.5%) retrospectively and 8 patients (57.1%) prospectively. 
This was similar to what was found in the studies from in Saudia Arabia 
and Kuwait. (16, 17) 
Again the most common overall age group who performed LGE 
was the >10 years age group; constituting 36 patients (69.2%) 
retrospectively and 8 patients (57.1%) prospectively; this finding was 
matching with the study from Spain. (11)  
The overall most common indication for LGE in retrospective and 
prospective parts was rectal bleeding; found in 26 patients (66.7%) and 
4patients (28.6%) respectively. It was similar to what was stated in the 
studies from Spain, India, Saudia and Kuwait. (11, 13, 16, 17) 
The most common endoscopic finding in the retrospective LGE 
was polyps; found in 15 patients (28.8%); which goes with the studies 
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from India and Kuwait (13, 17) but unlike those done in Spain and Saudia 
Arabia. (11, 16) On the other hand prospectively the most common LGE 
finding was actually normal endoscopic findings; in 5 patients (35.7%); 
which was unlike all the above mentioned studies. 
Overall the most common procedure was polypectomy; done in 7 
patients (46.7%) retrospectively and 4 patients (57.1%) prospectively. 
This goes with the fact that polyps are the most common overall 
pathological endoscopic finding both retrospectively and prospectively; 
being found in the second place in 4 patients (28.6%) prospectively.   
There was an overall increase in the LGE performed in the 
retrospective part of the study. Some fluctuations appeared and this is 
likely to be due to the limitation of deficiency of some parts in the 
retrospective LGE records. 
Children for whom ERCP was done were the least group 
accounting for 14 patients (3%) since 2000. Actually no children for 
whom ERCP was performed were encountered in the prospective part.  
The male predominance in children who underwent ERCP 
retrospectively; who were 10 patients (71.4%); didn’t match the study 
from USA (66).  The special finding in these patients was that 8 patients 
(57.1%) were above the age of 15 years; it was unlike what was found in 
the studies from USA and India. (66, 67)   
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The most common ERCP finding was CBD stones; found in 8 
patients (57.1%). This finding didn’t match with the studies from USA 
and India. (66, 67) Unfortunately in 12 patients (85.1%) ERCP procedures 
done failed, unlike what was found in the study from India. (67) This 
shows that performing ERCP as a diagnostic or a therapeutic tool in 
children is still difficult for gastroenterologist in Sudan. This may be the 
cause for the decline in the number of ERCP sessions done in children 
since the year 2002 onwards. 
In children who underwent UGE in the prospective part upper GI 
bleeding and weight loss came in the first place as presenting symptoms, 
each in 57 patients (64.8%). This was followed by abdominal pain in 47 
children (53.4%). This sequence can be attributed to that upper GI 
bleeding usually causes anorexia and abdominal pain due to the irritation 
of the GIT by the blood increasing the intestinal motility. 
The fact that abdominal pain came in the 2nd place as an indication 
for UGE prospectively, with only one child being tested for H. Pylori 
infection is an important point. In spite of that causes of abdominal pain 
are many including upper GI bleeding it self and functional GI disease, 
yet investigations for H. Pylori infection are important especially in a 
country like Sudan, as H. Pylori infection is a well-known cause of 
abdominal pain and is primarily encountered during childhood especially 
in developing countries. 
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The most important physical finding in these children was pallor 
found in 69 patients (78.4%), going with upper GI bleeding and weight 
loss being the most common presentations.  
Out of 29 patients presenting with PHT only 7 showed signs of 
chronic liver disease and this may emphasize the opinion that stresses on 
that the development of PHT complications appears in older age.   
In the prospective part of the population the outcome of UGE was 
better in males rather than in female. This is most probably due to the 
increased frequency of endoscopy in males already stated (64.8%).  
The outcome in the same population also tended to increase with 
the increase in age; again this is due to the fact that most of the referred 
cases were of the > 10 age group (54.5%).  
The outcome was best in children with diagnoses of oesophageal 
strictures, achalasia of the cardia and following corrosive substance 
ingestion. The high yield in the first two can be due to the usually 
previously done radiological studies which add to the strength of the 
indication for endoscopy. The high yield in cases of caustic substance 
ingestion goes with what was found in the study done in Saudia Arabia 
(15) which reflects the practice of doing endoscopy only in children with 
history of ingestion of strong acids and alkalis rather than other 
household or industrial chemicals unknown to the public.  The 
endoscopic outcome started to decrease till it reached (57.1%) in children 
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with foreign body inhalation; this is mainly due to that these children 
were not followed with sequential plain x-rays to localize the foreign 
body. 
The length/height of most of the children who underwent UGE was 
not much affected by the disease. Fifty-six patients (63.6%) were between 
3rd and 97th. The head circumference also was not much affected as the 
head circumference of 75 patients (85.2%) lied between 3rd and 97th 
percentiles.  
The story was different for the weight distribution where 51 
patients (58%) lied <3rd percentile. This finding was matching with the 
most common presenting symptom; which was weight loss.  
Fifty-Three patients (60.2%) had MSR stage I. comparing this to 
the fact that 48 patients (54.5%) aged >10 years, there can be a pubertal 
delay in these patients.  
The most common endoscopic finding was oesophageal varices 
detected in 25 patients (28.4%), matching with the most common 
diagnosis which was PHT and the most common indication for 
endoscopy which was upper GI bleeding. This is typical to what was 
found in the retrospective part of the study. But unlike what was found in 
the retrospective part, the most common procedure performed was small 
intestinal biopsy. 
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Indications matched endoscopic findings in 44 cases (62%), 
indicating the high degree of selectivity by paediatricians for patients who 
are sent for endoscopy. The diagnosis and the endoscopic findings 
completely matched in patients with oesophageal strictures, achalasia of 
the cardia and corrosive substance ingestion. This can be due to that 
patients with any of these diagnoses usually have specific presenting 
symptoms. The matching increased with age and was more in males than 
in females. This can be due to that most of the patients were >10 years 
old and were males.   
In this study there were 17 children who were referred for small 
bowel biopsy. Two of them were sent for re-challenge test after 
previously positive serology and histophathological findings consistent 
with coeliac disease in the initial biopsy. Eight of the 13 children with no 
typical endoscopic features of coeliac had histophathological findings 
consistent with coeliac disease. Four of the 13 children had neither 
endoscopic nor histophathological evidence of coeliac disease. 
Unfortunately, there was no initial investigation to support the initial 
diagnosis before subjecting these children to endoscopy. 
Five of the children with oesophageal strictures needed repeated 
dilatations. Two had a history of corrosive substance ingestion, one had 
hiatus hernia with reflux oesophagitis causing oesophageal stricture, one 
following tight funduplication procedure for hiatus hernia repair and one 
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following oesophageal atresia repair. The two post-corrosive stricture 
patients had less asymptomatic time and more frequent sessions, this goes 
with the studies from Brazil, Mexico and India which show that strictures 
following corrosive ingestion are the worst, need more sessions to 
achieve the required dilatation and have a high recurrence rate. (60, 61, 62) 
Twenty-Five children had APD; 14 with duodenitis, 4 with 
duodenal ulcers, and 1 with gastric ulcer. Two of these children had 
gastritis due to H. Pylori infection. The finding that duodenal ulcers are 
more common than gastric ulcers in children goes with what was found in 
a study from Saudia Arabia. (53)  
The male predominance in children who underwent ERCP does not 
match with the study from USA (66).  It matches with the overall increased 
number of male undergoing endoscopy (56%). 
 The most common ERCP finding was CBD stones (57%). 
One of this group had hemolytic anaemia and multiple CBD stones. This 
finding does not go with the studies from USA and India. (66, 67)  This can 
be due to the large and increasing number of sicklers and patients with 
other types of hemolytic anaemias. Unfortunately, the retrospective data 
gave little information that can help in knowing the cause of this finding.  
The failure rate of therapeutic ERCP (stone extraction, cannulation 
and stenting) was high (11/13), this was unlike the study from India. (67)  
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CONCLUSION 
The study revealed that GI endoscopy is a safe commonly 
performed procedure in paediatrics in Sudan. Children undergoing 
endoscopic evaluation are increasing every year.  
The procedure is more commonly performed in males. The most 
common age group under going UGE and LGE is children >10 years old. 
For ERCP the most common age group was children >15 years old. 
The most common type of endoscopy was UGE. The most 
common indication for UGE in the retrospectively was upper GI 
bleeding, while the most common indications for UGE prospectively 
were upper GI bleeding and weight loss. Children undergoing UGE were 
most commonly diagnosed as having PHT. The most common 
endoscopic finding was oesophageal/junctional varices and. The most 
common procedure done retrospectively was sclerotherapy, unlike the 
most common procedure performed in the prospective part which was 
small bowel biopsy. 
The most common indication for LGE was rectal bleeding. The 
most common endoscopic finding was polyps and the most common 
performed procedure in LGE was polypectomy.  
Paediatric ERCP was rarely done in Sudan. The most common 
indication for ERCP was jaundice and the most common finding was 
CBD stones. Unlike in UGE and LGE, procedures performed during 
ERCP e.g. basket CBD-stone extraction, CBD cannulation, and CBD 
stenting were rarely successful in children.  
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RECOMMENDATIONS 
1. Paediatric gastrointestinal endoscopy is a safe procedure. To improve 
the diagnostic yield of endoscopy, referred patients should have a 
good preliminary diagnostic work-up. 
2. Most of endoscopies in children are successfully performed by adult 
gastroenterologists in adult-oriented endoscopy units. There is a need 
for training of paediatricians as endoscopists and for establishment of 
paediatric endoscopy units at state levels. 
3. Establishment of endoscopic centers and facilities to manage 
oesophageal varices and GI bleeding at state level especially in areas 
of high schistosoma endemicity. 
4. Oesophageal varices due to PHT of various aetiologies are the most 
common indication for referral.  There is a need for better public 
health services to prevent Bilharziasis, mass treatment with 
Braziquantel and early detection and treatment of infected children. 
5. More research is needed in the area of liver diseases especially to 
identify the causes of PHT in children, from which a significant 
number of children seem to suffer.  
6. Gastric or duodenal biopsy in children referred for endoscopy to 
search for causes of abdominal pain, as H. Pylori; is important.  
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7. Retrospective records are an extremely valuable source of 
information. Auditing and regular review and analysis of these records 
will improve the quality of series and study trends and will identify 
priorities.  
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Indications and Outcome of Upper and Lower GI Endoscopy in Children  
UGE questionnaire 
 
? Serial No. 
?  Date 
? Name of the child 
? Age           Preterm   = 1              0-6mon. = 2              6mon.-1yr  = 3 
                             1yr-5yr = 4              5yr-10yr = 5                    >10yrs = 6 
? Gender                  Male = 1                      Female = 2 
? Residence in Khartoum state      Khartoum= 1      Omdurman= 2        Bahri= 3  
                                                                             Others=4 (specify) 
? Referred from          Khartoum= 1        Central state= 2           Northern state= 3 
                                                          East= 4                    West= 5                        South= 6 
? Previous(or provisional) diagnosis 
? Cause(s) of referral           Odynophagia= 1             Unexplained anemia= 7 
                                                                Dysphagia= 2                 Chronic diarrhoea= 8 
                                                       Abdominal pain= 3               Persistent vomiting= 9 
                                                           Hematemesis= 4                       Sclerotherapy= 10 
                                                                     Malena= 5                                  Others= 11 (specify) 
                                                     Failure of growth= 6 
History: - 
? Odynophagia                  Absent = 1                             Present = 2                  
? Dysphagia                     Absent = 1                             Present = 2                  
     If present: -                Fluids = 1                Solids = 2                      All foods = 3 
? Abdominal pain           Absent = 1                             Present = 2                 
     If present: -   
     - Site: -                    Epigastric =1              Central =2             RHQ =3            LHQ =4 
                                                 Others= 5 (specify) 
     - Relation to meals: -     Absent = 1                                    Present = 2          
    If present: -                         Preprandial =1                             Postprandial =2 
                                                       Others= 3 (specify)               
     - Nocturnal pain: -                   Absent =1                           Present =2 
? Abdominal distention            Absent =1                           Present =2 
? Hematemesis                          Absent =1                           Present =2 
? Melaena                                  Absent =1                           Present =2 
 
 2
 
?  
? Bleeding from other              Absent =1                            Present =2  
 sites 
If present: - 
      -Site: -                 Epistaxis =1              Hematuria =2           Others =3 (Specify) 
        
? Vomiting                                Absent =1                           Present =2 
? Failure of growth                  Absent =1                           Present =2 
? Fever                                      Absent =1                           Present =2 
? Jaundice                                 Absent =1                           Present =2 
If present: - 
 -  Associated features: -      None =1     Dark urine =2        Pale stools =3        Itching =4 
? Bowl habits                 Normal =1      Diarrhoea =2         Loose stools =3         
                                                           Constipation =4           Others =5 (specify) 
? Loss of appetite                     Absent =1                              Present =2 
? Wt. Loss                                 Absent =1                              Present =2 
? Skin rashes                                 Absent =1                              Present =2 
? Examination: - 
? Anthropometric measures     Ht. (length)             cm     Perc.            % 
    
             Wt.             kg     Perc.            %                  Hc.          cm      Perc.          % 
? Pallor                                            Absent =1                              Present =2 
If present: -                Conjunctival =1           Palmar =2             Koilonychia =3 
? Jaundice                                  Absent =1                             Present =2 
If present: -  
- Associated findings: -     None =1       Scratch marks =2         Others =3 (spcify) 
? Abdomen: - 
? Abd. Distention                           Absent =1               Present =2 
? Dilated veins                                Absent =1               Present =2 
? Hepatomegaly                 Absent =1                Present =2         Liver span             cm 
? Shrunken liver                   Absent =1                Present =2         Liver span             cm 
? Splenomegaly                  Absent =1                Present =2         Spleen size            cm 
? Ascites                                          Absent =1                Present =2 
? Signs of chronic liver                  Absent =1                Present =2         
     disease                                   
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If present: -                            Flapping tremors = 1      Palmar errythema = 2 
                                               Dupuytren’s contractures = 3                    Clubbing = 4  
                                                    Parotid enlargement = 5            Gynecomastia = 6 
                                                       Testicular atrophy = 7            Telangectaseae= 8 
                                                                 Spider naevi= 9  
? Hepatic bruit                                     Absent =1                Present =2 
? Venous hum                                      Absent =1                 Present =2 
? Splenic rub                                        Absent =1                 Present =2 
? Clubbing                                      Absent =1                 Present =2 
If present: -                  Grade Ι= 1       GradeІІ= 2        GradeІІІ= 3        GradeІV= 4 
? Lymphadenopathy                      Absent =1                 Present =2         
If present: -                                     Localized =1         Generalized =2 
? Lower limb edema                      Absent =1                  Present =2 
? Purpurae or ecchymosis             Absent =1                  Present =2 
? Xanthomata                                 Absent =1                  Present =2 
? Tanner staging    Stage І =1       StageІІ =2       StageΙΙΙ =3        StageІV =4        StageV= 5 
? Endoscopy: - 
? Type of endoscopy     Oesophagoscopy= 1       Gastroscopy =2      OGD= 3       ERCP= 4 
? Findings                             Normal= 1                   Gastritis= 6   
                                          Eosophagitis= 2               Duodenitis= 7 
                                                        Stricture= 3               Findings of coeliac disease= 8 
                                     Eosophageal varices= 4                     Others= 9 (specify) 
                                              Fundal varices= 5            
? Procedure Performed        Performed =1       Not performed =2 
If performed: -             Biopsy =1           Sclerotherapy =2        Dilatation =3 
                                                                                    Others =4 (Specify) 
? Relevant investigations: - 
? CBC 
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? Work –up for Bilharziasis  
 
 
? Serology 
 
? ABD/US  
 
 
? Barium studies  
 
 
? Manometry  
 
 
? ABD/CT  
 
? Biopsy results 
 
Other investigations 
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Indications and Outcome of Upper and Lower GI Endoscopy in children  
LGE questionnaire 
 
? Serial No. 
?  Date 
? Name of the child 
? Age         Preterm  = 1              0-6mon. = 2              6mon.-1yr = 3 
                          1yr-5yr = 4              5yr-10yr = 5                    >10yrs = 6 
? Gender               Male = 1                      Female = 2 
? Residence in Khartoum state     Khartoum= 1       Omdurman= 2         Bahri= 3 
                                                                           Others =4 (specify) 
? Previous(or provisional) diagnosis 
? Referred from        Khartoum= 1        Central state= 2          Northern state= 3 
                                                       East= 4                    West= 5                        South= 6   
? Cause(s) of referral        Chronic diarrhoea= 1       Unexplained anemia= 5 
                                                         Bloody diarrhoea= 2                   Constipation= 6          
                                                            Rectal bleeding= 3                             Others= 7(specify) 
                                                    Unexplained malena= 4                       
History: - 
? Abdominal pain              Absent = 1                         Present = 2                 
If present: -   
     - Site: -            Central = 1          Suprapubic and iliacfossae= 3 
                        Para umbilical= 2                           Others(specify)= 5 
     - Relation specific food items: -        No relation =1      Spicy= 2                 Fatty=3                
                                                                       Kisra= 4                    Others(specify)= 5                       
  
? Abdominal distention            Absent =1                           Present =2 
? Flatulence                                     Absent =1                           Present =2 
? Malena                                     Absent =1                           Present =2 
? Bleeding from other                Absent =1                           Present =2  
sites 
If present: - 
      -Site: -                       Epistaxis =1               Hematuria =2           Others =3 (Specify) 
        
? Vomiting                                  Absent =1                           Present =2  
? Failure of growth                    Absent =1                           Present =2 
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? Fever                                        Absent =1                           Present =2 
? Jaundice                                   Absent =1                           Present =2 
If present: - 
 -  Associated features: -    None =1     Dark urine=2      Pale stools =3        Itching =4 
? Bowl habits             Normal =1         Diarrhoea =2            Loose stools =3 
                              Mucoid diarrhoea=4      Constipation =5       Others (specify) =6   
? Bloody diarrhoea                   Absent =1                              Present =2 
? Rectal bleeding                          Absent =1                               Present =2 
? Tenesmus                                     Absent =1                               Present =2 
? Loss of appetite                      Absent =1                               Present =2 
? Wt. Loss                                  Absent =1                               Present =2 
? Joint pain                                     Absent =1                               Present =2 
? Skin rash                                      Absent =1                               Present =2 
 
? Examination: - 
? Anthropometric measures     Ht. (length)             cm     Perc.           % 
    
            Wt.            kg      Perc.             %               Hc.          cm      Perc.            % 
 
? Pallor                                             Absent =1                              Present =2 
If present: -                              Conjunctival =1           Palmar =2           Koilonychia =3 
? Jaundice                                   Absent =1                            Present =2 
If present: -  
- Associated findings: -     None =1       Scratch marks =2         Others =3 (spcify) 
? Abdomen: - 
? Abdominal scars                         Absent =1                             Present =2 
? Abdominal stoma                       Absent =1                              Present =2 
? Abd. Distention                        Absent =1                             Present =2 
? Dilated veins                             Absent =1                             Present =2 
? Hepatomegaly            Absent =1                    Present =2           Liver span             cm 
? Shrunked liver            Absent =1                    Present =2           Liver span              cm 
? Splenomegaly            Absent =1                     Present =2           Spleen size            cm 
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? Ascites                                      Absent =1                              Present =2 
? Signs of chronic liver               Absent =1                              Present =2         
     disease                                   
If present: -                               Flapping tremors =1        Palmar errythema = 2 
                                              Dupuytren’s contractures =3                      Clubbing = 4  
                                                    Parotid enlargement =5              Gynecomastia = 6 
                                                       Testicular atrophy =7              Telangectaseae= 8 
                                                                 Spider naevi= 9                                                                                            
? Hepatic bruit                                   Absent =1                             Present =2    
? Venous hum                                     Absent =1                             Present =2 
? Clubbing                                      Absent =1                 Present =2 
If present: -             Grade Ι= 1       GradeІІ= 2         GradeІІІ= 3          GradeІV= 4 
? Perianal examination                 Normal =1       Anal fissures= 2        Perianal tags= 3        
                                                              Peianal abscesses= 4              Fistulae= 5        Hemorrhoids= 6          
                                                     Others (specify) = 7 
 
? Per rectum examination         Normal = 1           Blood= 2                Masses= 3 
                                                                                 Pus= 4               Others (specify) = 5 
? Lymphadenopathy                      Absent =1                            Present =2         
If present:  -                                    Localized =1                   Generalized =2 
? Lower limb edema                       Absent =1                             Present =2 
? Join swelling                                      Absent =1                              Present =2 
? Errythema nodosum                      Absent =1                              Present =2 
? Pyoderma gangrenosum               Absent =1                              Present =2 
? Purpurae or ecchymosis             Absent =1                               Present =2 
? Tanner staging    Stage І =1       StageІІ =2       StageΙΙΙ =3        StageІV =4        StageV= 5 
? Endoscopy: - 
? Type of endoscopy            Sigmoidoscopy= 1                     Colonoscopy= 2 
? Findings             Normal= 1                Stricture= 3                                                          
                                   Polyp= 2                  Findings consistent with IBD= 4                
                                                                          Others= 5 (specify) 
                                                
? Procedure Performed       Performed =1       Not performed =2 
 If performed: -                 Biopsy =1           Polypectomy =2        Dilatation =3 
                                                                                 Others =4 (Specify) 
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? Relevant investigations: - 
? CBC 
 
 
 
? Work –up for Bilharziasis  
 
 
? Serology 
 
? ABD/US  
 
 
? Barium studies  
 
 
? Manometry  
 
 
? ABD/CT  
 
? Biopsy results 
 
Other investigations 
 
 
 
 
 
 
 
